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5HVXPR 6LVWHPDV GH DSUHQGL]DGR SURSRVLFLRQDO WAHP VLGR DPSODPHQWH DSOLFDGRV HP
SUREOHPDV GH ?'DWD 0LQLQJ�� REWHQGR XP AH[LWR UD]RuDYHO HP YuDULDV DSOLFDzFaRHV� 1R
HQWDQWR� KuD OLPLWDzFaRHV QHVVHV VLVWHPDV GHYLGR tD UHSUHVHQWDzFaDR XWLOL]DGD WHU R SRGHU
H[SUHVVLYR GH OuRJLFD SURSRVLFLRQDO� 'HVVD IRUPD� QaDR uH SRVVurYHO UHSUHVHQWDU REMH�
WRV HVWUXWXUDGRV FRPSOH[RV H�RX UHODzFaRHV HQWUH REMHWRV H VHXV FRPSRQHQWHV� 1HVWH
WUDEDOKR GLVFXWH�VH R XVR GH DSUHQGL]DGR SURSRVLFLRQDO� DWUDYuHV GH XP H[SHULPHQWR
UHDOL]DGR FRP R VLVWHPD 6HH� H GH DSUHQGL]DGR UHODFLRQDO� DWUDYuHV GR VLVWHPD 3UR�
JRO� HP XPD EDVH GH GDGRV GR 3URJUDPD GH 0HOKRUDPHQWR *HQuHWLFR GD 5DzFD 1HORUH
�30*51�� 3/, uH XWLOL]DGD QR VHQWLGR GH HQFRQWUDU UHODzFaRHV TXH SHUPLWDP GLVWLQJXLU
FDUDFWHUurVWLFDV GRV ERLV PDLV UHQWuDYHLV H PHOKRUDU D SURGXzFaDR GRV DQLPDLV GD UDzFD
1HORUH QR 3DurV� 2V UHVXOWDGRV REWLGRV PRVWUDP TXH uH SRVVurYHO ID]HU XVR GH 3/, SDUD
LQGX]LU UHJUDV D SDUWLU GD EDVH GH GDGRV GR 30*51�
3DODYUDV &KDYHV� DSUHQGL]DGR GH PuDTXLQD SURSRVLFLRQDO� DSUHQGL]DGR GH PuDTXLQD
UHODFLRQDO� 6HH�� 3URJRO� 30*51
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6XPuDULR
� ,QWURGXzFaDR �

� +LVWuRULFR GR 30*51 �

� &RQWH[WR GR 3UREOHPD �

� 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR �
��� 'HnQLzFaDR GR 3UREOHPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &ROHWD� /LPSH]D H 3UHSDUDzFaDR GRV 'DGRV � � � � � � � � � � � � � � � � � � � � � � � �
��� $TXLVLzFaDR GH &RQKHFLPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� ([SHULPHQWRV 5HDOL]DGRV H 5HVXOWDGRV �
��� ([SHULPHQWR FRP 6HH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVIRUPDzFaDR GRV 'DGRV GH 6HH� SDUD 3URJRO � � � � � � � � � � � � � � � � � � � ��
��� 3URJRO � (;3(5,0(172 3�$ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3URJRO � (;3(5,0(172 3�% � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3URJRO � (;3(5,0(172 3� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &RQFOXVaRHV ��
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/LVWD GH )LJXUDV
� &uHOXOD $QLPDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 3DVVRV GR 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR � � � � � � � � � � � � � � � � � � �
� 4XDQWLGDGH GH 3URJAHQLH *HUDGD SHODV 0DWUL]HV 0DLV 3URGXWLYDV � � � � � � � � � � �
� $OJXPDV 5HJUDV *HUDGDV QR ([SHULPHQWR 7LSR0W 6HH� � � � � � � � � � � � � � � � ��
� $OJXQV 7RXURV TXH 'HWHUPLQDP D &ODVVH PHQRT� QD 6XD 3URJAHQLH � � � � � � � � � ��
� 4XDQWLGDGH GH 3URJAHQLH *HUDGD SHORV 7RXURV 0DLV 3URGXWLYRV � � � � � � � � � � � ��
� $OJXQV 7RXURV TXH 'HWHUPLQDP D &ODVVH PDLRT� QD 6XD 3URJAHQLH � � � � � � � � � � ��
� $OJXQV 7RXURV HP TXH R $WULEXWR 0*7 'HWHUPLQD D &ODVVH PHQRT� QD 3URJAHQLH � ��
� 5HJUDV FRP R $WULEXWR 07'1$ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/LVWD GH 7DEHODV
� %DVH GH 'DGRV ,QLFLDO H 5HGX]LGD� 'HVFULzFaDR GRV $WULEXWRV &RQVLGHUDGRV � � � � � � �
� &DUDFWHUurVWLFDV GR &RQMXQWR GH 'DGRV SDUD RV 'RLV 3UREOHPDV 7UDWDGRV � � � � � � �
� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV FRP 6HH� � � � � � � � � � � � � � � � � � � � � � � � �
� (I0DW 6HH� ^ 4XDQWLGDGH GH 5HJUDV SRU &ODVVH H $WULEXWRV &RQVLGHUDGRV QHVVDV

5HJUDV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 'LVWULEXLzFaDR GD 3URJAHQLH GH $OJXQV 7RXURV QD %' &RPSOHWD GR 30*51 SDUD D

&ODVVH PHQRT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 'LVWULEXLzFaDR GD 3URJAHQLH GH $OJXQV 7RXURV QD %' &RPSOHWD GR 30*51 SDUD D

&ODVVH PDLRT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 3UHGLFDGRV &ULDGRV SHOR 0uHWRGR 0% H RV $WULEXWRV &RUUHVSRQGHQWHV SDUD &DGD

3UREOHPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 5HVXPR GH 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GH ([HPSOR � ��
� 5HVXPR GH 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GH $QLPDO � � ��
�� 1uXPHUR H 3RUFHQWDJHP GH ([HPSORV 3RVLWLYRV QaDR *HQHUDOL]DGRV SHODV 5HJUDV HP

FDGD ([SHULPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
�� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GR $QLPDO _

VHP R 0*7 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
�� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV FRP 3URJRO 8WLOL]DQGR &RQKHFLPHQWR GH )XQGR

VREUH $QFHVWUDO �3URJHQLWRU� H ,GHQWLnFDGRU GR $QLPDO � � � � � � � � � � � � � � � � ��
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�� 1uXPHUR H 3RUFHQWDJHP GH ([HPSORV 3RVLWLYRV QaDR *HQHUDOL]DGRV SHODV 5HJUDV HP
FDGD ([SHULPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV VHP &RQVLGHUDU R $WULEXWR 0*7 � � � � � � � � � ��
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� ,QWURGXzFaDR
2 3URJUDPD GH 0HOKRUDPHQWR *HQuHWLFR GD 5DzFD 1HORUH _ 30*51 _ GD 8QLYHUVLGDGH GH
6aDR 3DXOR HP 5LEHLUaDR 3UHWR� EXVFD D DSOLFDzFaDR GH QRYDV WHFQRORJLDV QD SHFXuDULD QR VHQWLGR GH
GLVWLQJXLU FDUDFWHUurVWLFDV GRV ERLV PDLV UHQWuDYHLV D nP GH PHOKRUDU D SURGXzFaDR GRV DQLPDLV GD UDzFD
1HORUH� 3DUD LVVR� PDQWuHP XPD EDVH GH GDGRV VREUH RV GLYHUVRV DQLPDLV ERYLQRV FDGDVWUDGRV QR
SURJUDPD� SHUPLWLQGR REWHU LQIRUPDzFaRHV VREUH SHVRV H PHGLGDV LPSRUWDQWHV GRV DQLPDLV� DOuHP GH
VXDV OLQKDJHQV SDWHUQD H PDWHUQD� $ SDUWLU GH XPD SDUFHULD HQWUH R 30*51 H R /DERUDWuRULR GH
,QWHOLJAHQFLD &RPSXWDFLRQDO _ /$%,& _ GD 8QLYHUVLGDGH GH 6aDR 3DXOR HP 6aDR &DUORV� WuHFQLFDV
GH ,QWHOLJAHQFLD $UWLnFLDO WAHP VLGR DSOLFDGDV D HVVD EDVH GH GDGRV SDUD H[WUDLU FRQKHFLPHQWR�
8PD uDUHD GH SHVTXLVD VHQGR H[SORUDGD GHQWUR GR 30*51 uH D UHODzFaDR HQWUH D OLQKDJHP PDWHUQD
GH XP DQLPDO H VXDV FDUDFWHUurVWLFDV GH SURGXzFaDR GH OHLWH H GH FDUQH� HP IXQzFaDR GR FRQWHuXGR GR
'1$ PLWRFRQGULDO GR DQLPDO� &RP LVVR uH SRVVurYHO VHSDUDU R JDGR HP GRLV JUXSRV� %RV LQGLFXV H
%RV WDXUXV� DWUDYuHV GH VHX WLSR PLWRFRQGULDO�
6LVWHPDV GH $SUHQGL]DGR GH 0uDTXLQD _ $0 _ SURSRVLFLRQDO WAHP VLGR DPSODPHQWH DSOLFDGRV
HP SUREOHPDV GH ?'DWD 0LQLQJ�� REWHQGR XP AH[LWR UD]RuDYHO HP YuDULDV DSOLFDzFaRHV� $VVLP� XPD
IRUPD GH H[WUDLU FRQKHFLPHQWR GD EDVH GH GDGRV GR 30*51 SRGH VHU DWUDYuHV GR XVR GH $0
SURSRVLFLRQDO� 1R HQWDQWR� KuD OLPLWDzFaRHV QHVVHV VLVWHPDV GHYLGR DR IDWR GD UHSUHVHQWDzFaDR XWLOL�
]DGD SDUD H[SUHVVDU R FRQFHLWR LQGX]LGR WHU R SRGHU H[SUHVVLYR GD OuRJLFD SURSRVLFLRQDO� 'HVVD
IRUPD� QaDR uH SRVVurYHO UHSUHVHQWDU REMHWRV HVWUXWXUDGRV FRPSOH[RV H�RX UHODzFaRHV HQWUH REMHWRV H
VHXV FRPSRQHQWHV� $OuHP GLVVR� FRQKHFLPHQWR SUuHYLR GR GRPurQLR VuR SRGH VHU XWLOL]DGR GH XPD
IRUPD PXLWR UHVWULWD QRV VLVWHPDV GH $0 SURSRVLFLRQDO� 3URJUDPDzFaDR /uRJLFD ,QGXWLYD ^ 3/, ^ uH
XPD uDUHD QD LQWHUVHzFaDR GH DSUHQGL]DGR GH PuDTXLQD LQGXWLYR FRP SURJUDPDzFaDR OuRJLFD� TXH SHU�
PLWH XPD UHSUHVHQWDzFaDR PDLV H[SUHVVLYD� DOuHP GH XPD oH[LELOLGDGH PDLRU QD LQFRUSRUDzFaDR GH
FRQKHFLPHQWR SUuHYLR GR GRPurQLR� DWUDYuHV GR XVR GH XPD IRUPD GH OuRJLFD GH SULPHLUD RUGHP� &RP
LVVR� WRUQD�VH SRVVurYHO HQFRQWUDU UHODzFaRHV HQWUH REMHWRV H DWULEXWRV� LQFOXVLYH UHODzFaRHV GH DQFHVWUDO
HQWUH LQGLYurGXRV� R TXH QaDR uH SRVVurYHO GHVFUHYHU HP OuRJLFD SURSRVLFLRQDO�
1HVWH WUDEDOKR VaDR PRVWUDGRV H GHVFULWRV XPD VuHULH GH H[SHULPHQWRV UHDOL]DGRV SDUD H[WUDLU FRQKH�
FLPHQWR GH XPD EDVH GH GDGRV GR 30*51� (VVHV H[SHULPHQWRV VaDR UHDOL]DGRV FRP DSUHQGL]DGR
SURSRVLFLRQDO� XWLOL]DQGR R VLVWHPD 6HH� >5XOHTXHVW�5HVHDUFK� ����@� H DSUHQGL]DGR UHODFLRQDO�
XWLOL]DQGR R VLVWHPD GH 3/, 3URJRO >0XJJOHWRQ� ����@� 2 WUDEDOKR HVWuD RUJDQL]DGR GD VHJXLQ�
WH IRUPD� QD 6HzFaDR � uH IHLWR XP EUHYH KLVWuRULFR GR 30*51 H VXD SDUFHULD FRP R /$%,&� 1D
6HzFaDR � R FRQWH[WR GR SUREOHPD D VHU WUDWDGR uH FRORFDGR� 1D 6HzFaDR � XP SURFHVVR GH DTXLVLzFaDR GH
FRQKHFLPHQWR uH HVERzFDGR H GHWDOKDGR SRU PHLR GH VXD DSOLFDzFaDR QRV H[SHULPHQWRV� 1D 6HzFaDR � RV
H[SHULPHQWRV UHDOL]DGRV FRP 6HH� H 3URJRO VaDR PRVWUDGRV H DQDOLVDGRV� )LQDOPHQWH� QD 6HzFaDR ��
DOJXPDV FRQFOXVaRHV H GLUHzFaRHV SDUD WUDEDOKRV IXWXURV VaDR DSUHVHQWDGDV�
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� +LVWuRULFR GR 30*51
2 30*51 IRL FULDGR HP MXQKR GH ����� D SDUWLU GH XPD LQLFLDWLYD FRQMXQWD GH FULDGRUHV GH JDGR
1HORUH H SHVTXLVDGRUHV GR 'HSDUWDPHQWR GH *HQuHWLFD GD )DFXOGDGH GH 0HGLFLQD ^ '*)0 ^ GD
863 HP 5LEHLUaDR 3UHWR� &RP R LQWXLWR GH EXVFDU WHFQRORJLDV QRYDV TXH SXGHVVHP VHU DSOLFDGDV
QD SHFXuDULD� IRL LPSODQWDGD D PHWRGRORJLD GR 0RGHOR $QLPDO SDUD DYDOLDzFaDR GH WRXURV� PDWUL]HV
H DQLPDLV MRYHQV >/ARER HW DO�� ����@� (VVD PHWRGRORJLD SHUPLWH GHWHUPLQDU 'LIHUHQzFDV (VSHUDGDV
QDV 3URJAHQLHV _ '(3V _ GH FDUDFWHUurVWLFDV HFRQARPLFDV GRV DQLPDLV FRPR SHVR H SHUurPHWUR
HVFURWDO� FRQVHJXLQGR DVVLP PHOKRUDV QD FULDzFaDR GHVVHV DQLPDLV�
$ EDVH GH GDGRV uH FRPSRVWD SRU XPD VuHULH GH LQIRUPDzFaRHV VREUH RV PDLV GH ������� DQLPDLV QR
SURJUDPD� WDLV FRPR� UHJLVWUR JHQHDOuRJLFR GR DQLPDO� GDWD GH QDVFLPHQWR� LQIRUPDzFaRHV UHIHUHQWHV
DR SDL �RX WRXUR� H PaDH �RX PDWUL]� GR DQLPDO� PDQHMR GR DQLPDO� SHVDJHQV� '(3V� HWF� &DGD
LQIRUPDzFaDR uH UHSUHVHQWDGD FRPR XP DWULEXWR GHQWUR GD EDVH GH GDGRV� D TXDO SRVVXL PDLV GH ��
DWULEXWRV FDGDVWUDGRV SDUD FDGD DQLPDO� $VVLP� VH WHP XP PDWHULDO EDVWDQWH ULFR SDUD H[WUDLU
FRQKHFLPHQWR GHVVHV GDGRV� FRP YuDULRV DWULEXWRV UHOHYDQWHV SDUD VHUHP HVWXGDGRV VHSDUDGDPHQWH�
(P ����� R '*)0 LQLFLRX XP SURMHWR GH SHVTXLVD HP SDUFHULD FRP R /$%,& GD 863 ^ 6aDR
&DUORV SDUD DQDOLVDU DV LQIRUPDzFaRHV QDV EDVHV GH GDGRV GR 30*51� D nP GH GHVFREULU UHODzFaRHV
HQWUH HVVDV LQIRUPDzFaRHV TXH SXGHVVHP DX[LOLDU R WUDEDOKR GR JUXSR GH SHVTXLVD� $OJXQV UHVXOWD�
GRV LQWHUHVVDQWHV� XWLOL]DQGR 5HGHV %D\HVLDQDV� MuD IRUDP REWLGRV H SXEOLFDGRV >GD 5RFKD� �����
/ARER HW DO�� ����@� (VVHV UHVXOWDGRV LQLFLDLV JHUDUDP LQWHUHVVH HP UHDOL]DU RXWURV HVWXGRV QDV EDVHV
GH GDGRV� 8P GHVVHV HVWXGRV HQYROYH XP QRYR DWULEXWR LQWURGX]LGR QD EDVH� FKDPDGR GH 07'1$
RX ?WLSR PLWRFRQGULDO�� 1D VHzFaDR VHJXLQWH� PRVWUD�VH D PRWLYDzFaDR GD FULDzFaDR GHVVH DWULEXWR H R
LQWHUHVVH TXH WRUQRX�R REMHWR GH DQuDOLVH QR HVWXGR SRU QuRV UHDOL]DGR�

� &RQWH[WR GR 3UREOHPD
$V UDzFDV ERYLQDV GRPHVWLFDGDV H[LVWHQWHV QR PXQGR KRMH SRGHP VHU GLYLGLGDV� EDVLFDPHQWH� HP
GRLV JUXSRV RX VXE�HVSuHFLHV� RV WDXULQRV� FRQKHFLGRV FLHQWLnFDPHQWH FRPR %RV WDXUXV� H RV =HEX�
FRQKHFLGRV FRPR %RV LQGLFXV� 2 VHJXQGR JUXSR uH FRPSRVWR GH WUAHV UDzFDV� D *\U� D %UDKPD H D
1HORUH� VHQGR HVWD uXOWLPD REMHWR GH SHVTXLVD GR 30*51�
2V WDXULQRV IRUDP WUD]LGRV DR FRQWLQHQWH VXO�DPHULFDQR QR VuHFXOR ;9,� LPSRUWDGRV GD (VSDQKD
H GH 3RUWXJDO� 2V DQLPDLV =HEX� GHQWUH RV TXDLV H[HPSODUHV GD UDzFD 1HORUH� IRUDP LPSRUWDGRV
GD u,QGLD� $ SRSXODzFaDR 1HORUH EUDVLOHLUD uH RULXQGD GDV LPSRUWDzFaRHV GH ���� H� QRWDGDPHQWH� GDV
GH ���� H ����� (PERUD HVWLYHVVHP LQFOXVDV DOJXPDV IAHPHDV QRV ORWHV GH =HEX LPSRUWDGRV QR
3DurV� D PDLRULD GRV WRXURV =HEX IRUDP FUX]DGRV FRP IAHPHDV WDXULQDV ?QDWLYDV�� GHVFHQGHQWHV GRV
DQLPDLV RULJLQuDULRV GD (VSDQKD H GH 3RUWXJDO�
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&RP HVVHV FUX]DPHQWRV� RFRUUHX XPD PLVFLJHQDzFaDR GDV JHQHV GDV GXDV VXE�HVSuHFLHV� SULQFLSDO�
PHQWH QR QuXFOHR GH VXDV FuHOXODV� $ FuHOXOD DQLPDO SRGH VHU GLYLGLGD� D JURVVR PRGR� HP GXDV
SDUWHV� R QuXFOHR H R FLWRSODVPD� 1D )LJXUD �� D FRPSRVLzFaDR GR QuXFOHR uH LQGLFDGD SHORV QuXPHURV
�� �� H �� H R FLWRSODVPD uH WRGR R UHVWR GD FuHOXOD� 1R QuXFOHR� D KHUDQzFD JHQuHWLFD VH GuD SRU PHLR GR
SDL H GD PaDH GH XP LQGLYurGXR� -uD D KHUDQzFD FLWRSOuDVPDWLFD uH FRQWURODGD HVVHQFLDOPHQWH DWUDYuHV
GD H[SUHVVaDR GH JHQHV FRQWLGDV QD PLWRFARQGULD� LQGLFDGD SHOR QuXPHUR � QD )LJXUD �� (VVDV JHQHV
VaDR KHUGDGDV� QRV PDPurIHURV� TXDVH TXH H[FOXVLYDPHQWH SHOD OLQKDJHP PDWHUQD� &RP LVVR� XP
DQLPDO SRGH WHU ?WLSR PLWRFRQGULDO� %RV WDXUXV RX %RV LQGLFXV� GH DFRUGR FRP R FRQWHuXGR GD
PLWRFARQGULD GH VXDV FuHOXODV� u( LQWHUHVVDQWH REVHUYDU TXH� GH DFRUGR FRP H[SHULPHQWRV UHDOL]DGRV
H SXEOLFDGRV QD OLWHUDWXUD� VRPHQWH XP WHUzFR GD SRSXODzFaDR FRQVLGHUDGD 1HORUH QR 3DurV DSUHVHQWD
R WLSR PLWRFRQGULDO %RV LQGLFXV >0HLUHOOHV HW DO�� ����@�

)LJXUD �� &uHOXOD $QLPDO
-uD IRL PRVWUDGR TXH FDUDFWHUurVWLFDV ERYLQDV GH SURGXzFaDR GH FDUQH H GH OHLWH YDULDP HP GLIHUHQWHV
OLQKDJHQV PDWHUQDV� 'HVVD IRUPD� HYLGHQFLD�VH D LQoXAHQFLD GR WLSR %RV WDXUXV QRV FUX]DPHQWRV
GR UHEDQKR EUDVLOHLUR� ,VVR UHVXOWRX QXP PDLRU LQWHUHVVH SRU SDUWH GR 30*51 HP SHVTXLVDU D
LQoXAHQFLD TXH R WLSR PLWRFRQGULDO SRGH WHU QDV FDUDFWHUurVWLFDV FLWDGDV DQWHULRUPHQWH�
$ LGHQWLnFDzFaDR� RX WLSDJHP� GR DQLPDO uH UHDOL]DGD HP ODERUDWuRULR DWUDYuHV GH XPD VuHULH GH WHVWHV
UHODWLYDPHQWH FXVWRVRV� DQDOLVDQGR R VAHPHQ GRV PDFKRV H RV OHXFuRFLWRV GDV IAHPHDV� 7HQGR HP
YLVWD HVVH FXVWR� IRUDP VHOHFLRQDGRV ��� WRXULQKRV� RX EH]HUURV� DGYLQGRV GH GXDV ID]HQGDV GR
30*51� SDUD IRUPDU XP JUXSR LQLFLDO GH WLSDJHP� $ SDUWLU GHVVHV WHVWHV� ��� EH]HUURV IRUDP
LGHQWLnFDGRV FRPR %RV WDXUXV H �� FRPR %RV LQGLFXV� LQIRUPDzFaDR HVVD TXH IRL LQVHULGD QD EDVH
GH GDGRV�
&RP HVVHV GDGRV� H EDVHDQGR�VH QD LQIRUPDzFaDR IRUQHFLGD SHOR HVSHFLDOLVWD GH TXH R PDWHULDO
JHQuHWLFR GD PLWRFARQGULD uH WRWDOPHQWH KHUGDGR SHOD OLQKDJHP PDWHUQD� uH SRVVurYHO GHVFREULU R WLSR
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PLWRFRQGULDO GH YuDULRV DQLPDLV H JHUDzFaRHV GHQWUR GD EDVH GR 30*51� 2 WLSR GH XPD PDWUL]
SRGH VHU FRQKHFLGR DWUDYuHV GH XP GRV EH]HUURV WLSDGRV HP ODERUDWuRULR� RX R WLSR GH XP DQLPDO
SRGH VHU FRQKHFLGR GHVGH TXH QD VXD uDUYRUH JHQHDOuRJLFD KDMD XPD PDWUL] HP FRPXP QD uDUYRUH
JHQHDOuRJLFD GH DOJXP GRV EH]HUURV MuD WLSDGRV� 3DUD WDQWR� uH QHFHVVuDULR WDPEuHP FRQKHFHU D PDWUL]
GRV DQLPDLV FDGDVWUDGRV� $QDOLVDQGR RV ������� UHJLVWURV GH DQLPDLV GD EDVH GH GDGRV� FRQVWDWRX�
VH TXH ������ QaDR SRVVXHP HVVD LQIRUPDzFaDR� GH PRGR TXH IRUDP HOLPLQDGRV GD EDVH D VHU WUDWDGD�
$VVLP� UHVWRX XP WRWDO GH ������� UHJLVWURV GH DQLPDLV SDUD RV TXDLV H[LVWH D SRVVLELOLGDGH GH
GHGX]LU VHX WLSR�
3DUD DPSOLDU R QuXPHUR GH DQLPDLV FRP WLSR FRQKHFLGR� VHP UHFRUUHU DRV WHVWHV HP ODERUDWuRULR� IRL
SRU QuRV LPSOHPHQWDGR XP SURJUDPD� FKDPDGR GH 7LSDJHP� QD OLQJXDJHP GH SURJUDPDzFaDR OuRJLFD
3URORJ� 1HVVH SURJUDPD� D LQIRUPDzFaDR REWLGD D SDUWLU GRV ��� EH]HUURV WLSDGRV HP ODERUDWuRULR
uH SURSDJDGD DWUDYuHV GDV OLQKDJHQV PDWHUQDV GRV RXWURV ������� UHJLVWURV GH DQLPDLV� &RPR
UHVXOWDGR GHVVD FRPSXWDzFaDR IRL SRVVurYHO WLSDU ����� QRYRV DQLPDLV� RV TXDLV� MXQWR FRP RV ���
EH]HUURV WLSDGRV HP ODERUDWuRULR� WRWDOL]DP XPD EDVH GH ����� UHJLVWURV GH DQLPDLV WLSDGRV� 'HVVHV
����� DQLPDLV� ����� IRUDP WLSDGRV FRPR %RV LQGLFXV H ����� FRPR %RV WDXUXV� (VVD EDVH FRPSaRH
R VXEFRQMXQWR LQLFLDO GH GDGRV XWLOL]DGR QHVWH WUDEDOKR�
$ VHJXLU uH DSUHVHQWDGR R SURFHVVR JHQuHULFR GH DTXLVLzFaDR GH FRQKHFLPHQWR EDVHDGR HP GDGRV� R
TXDO VHUYLX FRPR EDVH SDUD D UHDOL]DzFaDR GD SHVTXLVD�

� 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR
8P SURFHVVR GH DTXLVLzFaDR GH FRQKHFLPHQWR SRGH VHU GLYLGLGR EDVLFDPHQWH HP TXDWUR SDVVRV
>&DXONLQV� ����@� LOXVWUDGRV QD )LJXUD ��

�� 'HnQLzFaDR H FRPSUHHQVaDR GR SUREOHPD�
�� &ROHWD� SUHSDUDzFaDR H OLPSH]D GRV GDGRV�
�� $TXLVLzFaDR GH FRQKHFLPHQWR H
�� $QuDOLVH GRV UHVXOWDGRV�

2 SURFHVVR VH LQLFLD FRP D GHnQLzFaDR GR SUREOHPD �SDVVR �� HP HQWUHYLVWD FRP R HVSHFLDOLVWD GR
GRPurQLR� EXVFDQGR FRPSUHHQGHU PHOKRU R GRPurQLR GR SUREOHPD D VHU WUDWDGR� $ SDUWLU GDV LQIRU�
PDzFaRHV IRUQHFLGDV SHOR HVSHFLDOLVWD� RV GDGRV VaDR FROHWDGRV� OLPSDGRV H SUHSDUDGRV �SDVVR �� GH
PRGR TXH SRVVDP VHU IRUQHFLGRV D XP VLVWHPD GH DSUHQGL]DGR� (P VHJXLGD� RV GDGRV VaDR DSUH�
VHQWDGRV D XP RX PDLV VLVWHPDV GH DSUHQGL]DGR GH PRGR D UHDOL]DU D DTXLVLzFaDR GH FRQKHFLPHQWR
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���'HILQLomR�
H�&RPSUHHQVmR
GR�3UREOHPD

���&ROHWD��
/LPSH]D�H
3UHSDUDomR�
GRV�'DGRV

���$QiOLVH�GRV�
5HVXOWDGRV

���$TXLVLomR�GH�

����&RQKHFLPHQWR

)LJXUD �� 3DVVRV GR 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR

SURSULDPHQWH GLWD �SDVVR ��� 2 UHVXOWDGR GHVVD DTXLVLzFaDR uH XP FRQKHFLPHQWR TXH GHYH VHU DQDOL�
VDGR HP FRQMXQWR FRP R HVSHFLDOLVWD �SDVVR ��� 6H D DQuDOLVH PRVWUDU TXH RV UHVXOWDGRV QaDR IRUDP
VDWLVIDWuRULRV� JHUDOPHQWH UHWRPD�VH R SURFHVVR D SDUWLU GR SDVVR �� 3RGH VHU TXH VHMD QHFHVVuDULR
UHDOL]DU HVVH FLFOR YuDULDV YH]HV DWuH TXH VH REWHQKD XP FRQKHFLPHQWR TXH VHMD GH SURYHLWR SDUD R
HVSHFLDOLVWD�
$ VHJXLU HVVHV SDVVRV VaDR GHWDOKDGRV FRP VXD DSOLFDzFaDR QR HVWXGR SRU QuRV UHDOL]DGR�

��� 'HnQLzFaDR GR 3UREOHPD
(P FRQYHUVDV FRP R 3URI� 5D\VLOGR /ARER� FRRUGHQDGRU GR 30*51� H R DQDOLVWD GH VLVWHPDV /XL]
%H]HUUD� UHVSRQVuDYHO SHOD DGPLQLVWUDzFaDR GH WRGD D EDVH GH GDGRV GR 30*51� IRL OHYDQWDGD D
SRVVLELOLGDGH GD LQoXAHQFLD GR WLSR PLWRFRQGULDO QD 'LIHUHQzFD (VSHUDGD QD 3URJAHQLH _ '(3 _
SDUD HIHLWR PDWHUQR DRV ��� GLDV� RX '033���� (VVD '(3 SUHGL] D GLIHUHQzFD HVSHUDGD HP
SHVR GRV SURGXWRV� RX nOKRWHV� GDV nOKDV GR DQLPDO DYDOLDGR� GHYLGR tDV GLIHUHQzFDV QD KDELOLGDGH
PDWHUQDO DSUHVHQWDGDV SRU HODV� 6HQGR DVVLP� GHFLGLX�VH SRU UHSUHVHQWDU GRLV SUREOHPDV SDUD
VHUHP DQDOLVDGRV� XP SDUD YHULnFDU VH H[LVWH D LQoXAHQFLD GR WLSR PLWRFRQGULDO QD '033���� H
XP RXWUR UHODFLRQDGR tD LQoXAHQFLD TXH D '033��� SRVVD WHU QR WLSR PLWRFRQGULDO� (P DPERV RV
FDVRV� FRQVLGHUDP�VH LQIRUPDzFaRHV VREUH R DQLPDO H VHXV SURJHQLWRUHV�

��� &ROHWD� /LPSH]D H 3UHSDUDzFaDR GRV 'DGRV
$ EDVH GH GDGRV LQLFLDO SDUD HVWH HVWXGR GH FDVR� FRPR MuD PHQFLRQDGR� SRVVXL ����� DQLPDLV
WLSDGRV H PDLV GH �� DWULEXWRV� (QWUH HVVHV UHJLVWURV KuD FDVRV RQGH XP DWULEXWR SRVVXL XP YDORU
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LQYuDOLGR H RXWURV RQGH HOH QaDR SRVVXL XP YDORU� LVWR uH� R YDORU uH GHVFRQKHFLGR� 3DUD PDQWHU D
EDVH FRPSOHWD� HVVHV UHJLVWURV IRUDP HOLPLQDGRV� $VVLP� IRUDP UHWLUDGRV GD EDVH HP WRUQR GH
��� UHJLVWURV TXH SRVVXurDP 0*7 �0uHULWR *HQuHWLFR 7RWDO� FRP R YDORU LQYuDOLGR ������ XWLOL]DGR
SHORV DQDOLVWDV GR 30*51 SDUD LQGLFDU TXH QaDR IRL SRVVurYHO FDOFXODU DOJXPD GDV '(3V SDUD
XP GHWHUPLQDGR DQLPDO� )RUDP UHPRYLGRV DLQGD DOJXQV UHJLVWURV SDUD RV TXDLV R SDL QaDR HVWDYD
UHJLVWUDGR QR DWULEXWR * 3$, �YDORU GHVFRQKHFLGR�� &RP LVVR� D EDVH GH GDGRV LQLFLDO IRL UHGX]LGD
D XP WRWDO GH ����� UHJLVWURV�
7DPEuHP IRUDP VHOHFLRQDGRV DOJXQV DWULEXWRV FRQVLGHUDGRV PDLV UHOHYDQWHV� 7HQGR SRU EDVH DV
LQGLFDzFaRHV GRV HVSHFLDOLVWDV� IRUDP VHOHFLRQDGRV VHWH DWULEXWRV� * $1,0� * 3$,� * 0$(� 6;�
0*7� '033��� H 07'1$� (VVHV DWULEXWRV VaDR GHVFULWRV QD 7DEHOD �� PRVWUDQGR RV YDORUHV
SRVVurYHLV H HQFRQWUDGRV� WDQWR SDUD D EDVH GH GDGRV LQLFLDO GH ����� DQLPDLV TXDQWR SDUD D EDVH
GH GDGRV UHGX]LGD GH ����� DQLPDLV�

�9DORUHV 'LVWLQWRV

1RPH GR 'HVFULzFaDR 7LSR %' ,QLFLDO %' 5HGX]LGD
$WULEXWR GR $WULEXWR GR $WULEXWR SRVVurYHLV HQFRQWU� SRVVurYHLV HQFRQWU�
* $1,0 &uRGLJR GR DQLPDO GLVFUHWR ���� ���� ���� ����

* 3$, &uRGLJR GR SDL GR DQLPDO GLVFUHWR ��� ��� ��� ���
* 0$( &uRGLJR GD PaDH GR DQLPDO GLVFUHWR ���� ���� ���� ����

6; 6H[R� � � LQGHnQLGR �PRUWR DR QDVFHU�� GLVFUHWR � � � �
� � PDFKR� � � IAHPHD

0*7 0uHULWR *HQuHWLFR 7RWDO GR DQLPDO� VRPD FRQWurQXR � ��� � ���
SRQGHUDGD GDV '(3V PDLV LPSRUWDQWHV

'033��� '(3 SDUD HIHLWR PDWHUQR DRV ��� GLDV FRQWurQXR � ��� � ���
07'1$ 7LSR 0LWRFRQGULDO� L � %RV LQGLFXV� GLVFUHWR � � � �

W � %RV WDXUXV

7DEHOD �� %DVH GH 'DGRV ,QLFLDO H 5HGX]LGD� 'HVFULzFaDR GRV $WULEXWRV &RQVLGHUDGRV

7HQGR REWLGR HVVD EDVH GH GDGRV UHGX]LGD� GHOLQHRX�VH R REMHWLYR GR WUDEDOKR FRPR VHQGR XWLOL]DU
XP DOJRULWPR GH DSUHQGL]DGR GH PuDTXLQD SURSRVLFLRQDO H RXWUR UHODFLRQDO H DQDOLVDU� HP LJXDOGDGH
GH FRQGLzFaRHV� R FRQKHFLPHQWR LQGX]LGR SRU DPERV RV DOJRULWPRV� &RQVLGHUDQGR DV LQGLFDzFaRHV GRV
HVSHFLDOLVWDV� IRUDP HVFROKLGRV GRLV DWULEXWRV GD 7DEHOD � SDUD VHUHP XWLOL]DGRV FRPR FODVVH�

�� 07'1$� RX 7LSR 0LWRFRQGULDO� H
�� '033���� RX '(3 GH (IHLWR 0DWHUQR DRV ��� GLDV�

1R SULPHLUR FDVR� R DWULEXWR 07'1$� TXH SRGH DVVXPLU VRPHQWH GRLV YDORUHV �L H W�� uH FRQVLGHUDGR
FRPR DWULEXWR�FODVVH� 1R VHJXQGR FDVR� R DWULEXWR FRQVLGHUDGR� '033���� uH FRQWurQXR H QHFHVVLWD
VHU GLVFUHWL]DGR >0ROLQD )uHOL[ HW DO�� ����@� 6HJXLQGR DV LQGLFDzFaRHV GRV HVSHFLDOLVWDV� HVVH DWULEXWR�
TXDQGR XWLOL]DGR FRPR FODVVH� SRGH VHSDUDU RV FDVRV HP DTXHOHV FRP YDORU '033��� ! � �FODVVH
PDLRT�� H '033��� � � �FODVVH PHQRT��� $VVLP� WHP�VH GRLV SUREOHPDV GLIHUHQWHV� XP TXDQGR
R WLSR PLWRFRQGULDO uH XWLOL]DGR SDUD FODVVLnFDU RV GDGRV� R TXDO uH GHQRPLQDGR 7LSR07� H R RXWUR
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TXDQGR D '(3 GR HIHLWR PDWHUQR uH XWLOL]DGR SDUD HVVH nP� R TXDO uH GHQRPLQDGR GH (I0DW� FRPR
GHVFULWR QD 7DEHOD ��

&RQMXQWR �,QVWADQFLDV �'XSOLFDGRV RX �$WULEXWRV &ODVVH � &ODVVH (UUR 9DORUHV
GH 'DGRV &RQoLWDQWHV ��� �FRQW��GLVFU�� 0DMRULWuDULR 'HVFRQKHFLGRV
7LSR0W ����� � ���� � ����� L ������ ������ 1aDR

W ������ HP W
(I0DW ����� � ���� � ����� PHQRT� ������ ������ 1aDR

PDLRT� ������ HP PDLRT�

7DEHOD �� &DUDFWHUurVWLFDV GR &RQMXQWR GH 'DGRV SDUD RV 'RLV 3UREOHPDV 7UDWDGRV

1HVVD WDEHOD� GHVFUHYH�VH R QuXPHUR GH LQVWADQFLDV� RX UHJLVWURV� FRQVLGHUDGR HP FDGD SUREOHPD� H
TXDQWDV VaDR GXSOLFDGDV RX FRQoLWDQWHV� $OuHP GLVVR� PRVWUD�VH TXDQWRV GRV DWULEXWRV XWLOL]DGRV
VaDR FRQWurQXRV H TXDQWRV VaDR GLVFUHWRV� 3DUD R SUREOHPD 7LSR0W� VaDR GRLV DWULEXWRV FRQWurQXRV� SRLV
R '033��� uH FRQVLGHUDGR FRPR FRQWurQXR TXDQGR R DWULEXWR 07'1$ uH XWLOL]DGR FRPR FODVVH�
1R SUREOHPD (I0DW KuD DSHQDV XP DWULEXWR FRQWurQXR� R 0*7� SRLV R DWULEXWR '033��� HVWuD
GLVFUHWL]DGR H uH FRQVLGHUDGR FRPR FODVVH�

��� $TXLVLzFaDR GH &RQKHFLPHQWR
&RP UHODzFaDR DRV VLVWHPDV GH DSUHQGL]DGR� IRUDP XWLOL]DGRV HVSHFLnFDPHQWH RV VHJXLQWHV VLVWHPDV
QRV GRLV FRQMXQWRV GH GDGRV GD 7DEHOD ��

�� R VLVWHPD GH DSUHQGL]DGR SURSRVLFLRQDO 6HH� >5XOHTXHVW�5HVHDUFK� ����@� H
�� R VLVWHPD GH 3URJUDPDzFaDR /uRJLFD ,QGXWLYD 3URJRO >0XJJOHWRQ� ����@�

&RP UHODzFaDR DR VLVWHPD 3URJRO� GHFLGLX�VH UHDOL]DU GRLV WLSRV GH H[SHULPHQWRV XWLOL]DQGR FDGD
FRQMXQWR GH GDGRV� 1R SULPHLUR H[SHULPHQWR� GHQRPLQDGR H[SHULPHQWR 3�� 3URJRO uH XWLOL]DGR
HP DPERV FRQMXQWRV GH GDGRV VHP LQVHULU LQIRUPDzFaDR DGLFLRQDO FRPR FRQKHFLPHQWR GH IXQGR�
2X VHMD� VRPHQWH RV GDGRV FRUUHVSRQGHQWHV DRV H[HPSORV GH FDGD XP GRV GRLV FRQMXQWRV GH
GDGRV VaDR IRUQHFLGRV DR 3URJRO� (VVHV GDGRV VaDR DSUHVHQWDGRV DR 3URJRO GH GXDV IRUPDV
GLIHUHQWHV� SULPHLUDPHQWH FRP FDGD H[HPSOR LGHQWLnFDGR SRU XP LGHQWLnFDGRU FULDGR DWUDYuHV
GH XPD IHUUDPHQWD GH FRQYHUVaDR SRU QuRV LPSOHPHQWDGD >&DXONLQV H 0RQDUG� ����@� FRQVWLWXLQGR
R H[SHULPHQWR 3�D� H HP VHJXLGD FRP FDGD H[HPSOR LGHQWLnFDGR SHOR LGHQWLnFDGRU * $1,0�
FRQVWLWXLQGR R H[SHULPHQWR GHQRPLQDGR 3�E�
1R VHJXQGR H[SHULPHQWR� GHQRPLQDGR H[SHULPHQWR 3�� DOuHP GR FRQKHFLPHQWR XWLOL]DGR QRV H[SH�
ULPHQWRV 3�� GHFLGLX�VH IRUQHFHU DR 3URJRO FRQKHFLPHQWR GH IXQGR H[WUD� QD IRUPD LQWHQVLRQDO�
(VSHFLnFDPHQWH� HVVH FRQKHFLPHQWR FRQVLVWH GDV GXDV VHJXLQWHV UHODzFaRHV�
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SURJHQLWRU0DW�;� <� �� PDH�;� <��
SURJHQLWRU0DW�;� <� �� PDH�;� =��

SURJHQLWRU0DW�=� <��

SURJHQLWRU3DW�;� <� �� SDL�;� <��
SURJHQLWRU3DW�;� <� �� SDL�;� =��

SURJHQLWRU3DW�=� <��

$ LQWURGXzFaDR GHVVH FRQKHFLPHQWR GH IXQGR H[WUD WHP FRPR REMHWLYR YHULnFDU VH 3URJRO FRQVHJXH
LQGX]LU UHODzFaRHV QaDR VRPHQWH FRP RV SURJHQLWRUHV GR DQLPDO� FRPR QR H[SHULPHQWR 3�� PDV
WDPEuHP FRQVLGHUDQGR RXWURV DQFHVWUDLV H[LVWHQWHV HP VXD OLQKDJHP SDWHUQD H�RX PDWHUQD�

� ([SHULPHQWRV 5HDOL]DGRV H 5HVXOWDGRV
1HVWD VHzFaDR VaDR GHWDOKDGRV FDGD XP GRV H[SHULPHQWRV UHDOL]DGRV H RV UHVXOWDGRV REWLGRV XWLOL]DQGR
RV GRLV FRQMXQWRV GH GDGRV GD 7DEHOD ��

��� ([SHULPHQWR FRP 6HH�
&RPR MuD PHQFLRQDGR� GHFLGLX�VH XWLOL]DU FRPR VLVWHPD GH DSUHQGL]DGR SURSRVLFLRQDO R 6HH�� SRLV
FRQVLGHUDPRV TXH uH XP GRV PHOKRUHV VLVWHPDV SDUD LQGX]LU UHJUDV GH GHFLVaDR� 1D UHDOLGDGH� 6HH�
uH XP SURGXWR FRPHUFLDO TXH LQFOXL PHOKRULDV GRV DOJRULWPRV &��� H &����UXOHV >4XLQODQ� ����@�
TXH LQGX]HP uDUYRUHV H UHJUDV GH GHFLVaDR� UHVSHFWLYDPHQWH >%DUDQDXVNDV H 0RQDUG� ����@�
3ULPHLUDPHQWH� RV FRQMXQWRV GH GDGRV 7LSR0W H (I0DW _ 7DEHOD � _ IRUDP DUPD]HQDGRV HP
XPD WDEHOD GH EDVH GH GDGRV XWLOL]DQGR R 0LFURVRIW $FFHVV70 � (P VHJXLGD IRUDP WUDQVIRUPDGRV
SDUD R IRUPDWR UHTXHULGR SRU 6HH� DWUDYuHV GH XP FRPDQGR GLVSRQurYHO QR SUuRSULR $FFHVV70 � 6HH�
IRL H[HFXWDGR� REWHQGR XP FRQMXQWR GH UHJUDV GH FRQKHFLPHQWR SDUD FDGD H[SHULPHQWR� DRV TXDLV
GHQRPLQDPRV�

�� 7LSR0W 6HH� SDUD R FRQMXQWR GH GDGRV 7LSR0W� H
�� (I0DW 6HH� SDUD R FRQMXQWR GH GDGRV (I0DW�

$ 7DEHOD � PRVWUD RV UHVXOWDGRV GHVVHV H[SHULPHQWRV� HP TXH R HUUR DSDUHQWH UHIHUH�VH DR HUUR
REWLGR XWLOL]DQGR WRGRV RV ����� H[HPSORV FRPR FRQMXQWR GH WUHLQDPHQWR H FRQMXQWR GH WHVWH�
2 HUUR YHUGDGHLUR UHIHUH�VH DR HUUR REWLGR DWUDYuHV GH ���IROG FURVV YDOLGDWLRQ� 2 ?� GH 5HJUDV�
UHIHUH�VH DR QuXPHUR GH UHJUDV LQGX]LGDV XWLOL]DQGR WRGRV RV ����� H[HPSORV H R WHPSR GH H[HFXzFaDR
�WHPSR GH &38� UHIHUH�VH DR WHPSR XWLOL]DGR SDUD JHUDU HVVDV UHJUDV HP XP PLFURFRPSXWDGRU
3HQWLXP ,, GH ���0+]� FRP R VLVWHPD RSHUDFLRQDO :LQGRZV 1770 �
u( LQWHUHVVDQWH REVHUYDU TXH QR H[SHULPHQWR 7LSR0W 6HH�� QR TXDO D FODVVH uH D WLSDJHP GR DQLPDO�
6HH� LQGX]LX XPD UHJUD SDUD FDGD XPD GDV ����� PDWUL]HV QD EDVH GH GDGRV� H FDGD UHJUD LQGX]LGD
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([SHULPHQWR (UUR (UUR ��� &9� � GH 7HPSR GH
$SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV ([HFXzFaDR

7LSR0W 6HH� ��� ��� h ��� ����� ��� VHJ�
(I0DW 6HH� ���� ���� h ��� ��� ��� VHJ�

7DEHOD �� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV FRP 6HH�

FRQVLVWH VRPHQWH GH XP DQWHFHGHQWH� TXH uH D PDWUL]� $ )LJXUD � PRVWUD R QuXPHUR GH SURJAHQLH
JHUDGD SHODV PDWUL]HV PDLV SURGXWLYDV HQTXDQWR QD )LJXUD � VaDR PRVWUDGDV DOJXPDV UHJUDV JHUDGDV
SRU 6HH�� 3RU H[HPSOR� D SULPHLUD UHJUD QD )LJXUD �� 5XOH �� VLPSOHVPHQWH HVSHFLnFD TXH

6H *B0$(  ����� HQWaDR FODVV  ,�

FRP XP IDWRU GH FRQnDQzFD GH ����� FREULQGR �� H[HPSORV� TXH VaDR MXVWDPHQWH RV �� H[HPSORV
UHIHUHQWHV tD SURJAHQLH JHUDGD SRU HVVD PDWUL]� FRPR PRVWUD D )LJXUD �� (P RXWUDV SDODYUDV� 6HH�
GHVFREULX R uREYLR� TXH D WLSDJHP GD PDWUL] GHWHUPLQD D WLSDJHP GR DQLPDO SRU HOD JHUDGR�
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)LJXUD �� 4XDQWLGDGH GH 3URJAHQLH *HUDGD SHODV 0DWUL]HV 0DLV 3URGXWLYDV
1R H[SHULPHQWR (I0DW 6HH�� QR TXDO D FODVVH HVWuD UHODFLRQDGD FRP R HIHLWR PDWHUQR DRV ��� GLDV�
IRUDP JHUDGDV ��� UHJUDV� FLQFR YH]HV PHQRV UHJUDV TXH QR H[SHULPHQWR DQWHULRU� FRP XP HUUR
YHUGDGHLUR DSUR[LPDGDPHQWH TXDWUR YH]HV PDLRU _ 7DEHOD �� $LQGD DVVLP� R HUUR YHUGDGHLUR�
���� h ���� uH EHP PHQRU TXH R HUUR PDMRULWuDULR GH ������ _ 7DEHOD ��
$ 7DEHOD � PRVWUD RV DWULEXWRV FRQVLGHUDGRV QDV UHJUDV LQGX]LGDV SRU 6HH�� EHP FRPR R QuXPHUR

�



5XOH �� �FRYHU ���
*B0$(  �����

�! FODVV , >�����@

5XOH �� �FRYHU ���
*B0$(  ����

�! FODVV , >�����@

5XOH ���� �FRYHU ���
*B0$(  �����

�! FODVV 7 >�����@

5XOH ���� �FRYHU ���
*B0$(  �����

�! FODVV 7 >�����@

)LJXUD �� $OJXPDV 5HJUDV *HUDGDV QR ([SHULPHQWR 7LSR0W 6HH�

GH UHJUDV HP TXH HVVHV DWULEXWRV DSDUHFHP QR DQWHFHGHQWH GDV UHJUDV� 6HJXH XPD DQuDOLVH GDV ���
UHJUDV LQGX]LGDV SRU 6HH��

q $ PaDH GR DQLPDO �DWULEXWR * 0$(� QaDR uH UHOHYDQWH SDUD GLVWLQJXLU D KDELOLGDGH PDWHUQD
GH QHQKXP DQLPDO� MuD TXH HVVH DWULEXWR QaDR DSDUHFH HP QHQKXPD GDV UHJUDV LQGX]LGDV SDUD
HVVH SUREOHPD�

q (P WRGDV DV UHJUDV LQGX]LGDV R DWULEXWR * 3$, DSDUHFH� H[FHWR QDV VHJXLQWHV UHJUDV
5XOH ���� �FRYHU ����

0*7 � �����
�! FODVV PHQRT� >�����@

5XOH ���� �FRYHU �����
0*7 ! ����

�! FODVV PDLRT� >�����@
'HYH VHU REVHUYDGR TXH DLQGD TXH R IDWRU GH FRQnDQzFD GH DPEDV DV UHJUDV QaDR VHMD PXLWR
DOWR� HODV FREUHP XP JUDQGH QuXPHUR GH DQLPDLV� (VVDV UHJUDV HVWDEHOHFHP TXH FHUWRV
DQLPDLV SRGHP VHU FODVVLnFDGRV FRQVLGHUDQGR VRPHQWH VHX PuHULWR JHQuHWLFR WRWDO �0*7�� 1R
FDVR GR 0*7 ! ����� KuD ���� DQLPDLV FRP ERD KDELOLGDGH PDWHUQD� 1R FDVR GR 0*7 � 
������ KuD ��� DQLPDLV VHP ERD KDELOLGDGH PDWHUQD� (VVHV GRLV YDORUHV GH 0*7 GHYHULDP VHU
PHOKRU DQDOLVDGRV SHORV HVSHFLDOLVWDV SDUD YHULnFDU TXDLV DV FDUDFWHUurVWLFDV GRV SURJHQLWRUHV
GH XP DQLPDO SDUD JHUDU XPD SURJAHQLH FRP 0*7 ! �����

$WULEXWR 3UHVHQWH QD 5HJUD 1uXPHUR GH 5HJUDV SRU &ODVVH
* 3$, 6; 0*7 07'1$ 5HJUDV PHQRT� PDLRT�
q ��� ��� ��

q � � �
q q �� �� ��
q q � � �
q q � ^ �
q q q � � ^
q q q � � ^
q q q q � � ^

1uXPHUR 7RWDO GH 5HJUDV ��� ��� ��

7DEHOD �� (I0DW 6HH� ^ 4XDQWLGDGH GH 5HJUDV SRU &ODVVH H $WULEXWRV &RQVLGHUDGRV QHVVDV 5HJUDV

q ([LVWHP ��� WRXURV FXMD SURJAHQLH uH WRGD GD FODVVH PHQRT� H �� FXMD SURJAHQLH uH WRGD GD FODVVH
PDLRT�� LQGHSHQGHQWHPHQWH GH RXWURV IDWRUHV� &RPR H[HPSOR GHVVDV UHJUDV� VaDR PRVWUDGDV
QD )LJXUD � GXDV GD FODVVH PHQRT��

��



5XOH �� �FRYHU ���
*B3$,  ����

�! FODVV PHQRT� >�����@

5XOH �� �FRYHU ���
*B3$,  ����

�! FODVV PHQRT� >�����@

)LJXUD �� $OJXQV 7RXURV TXH 'HWHUPLQDP D &ODVVH PHQRT� QD 6XD 3URJAHQLH

(ODV HVWDEHOHFHP TXH WRGD D SURJAHQLH GR * 3$,  ���� H WRGD D SURJAHQLH GR * 3$,  
���� VaDR GD FODVVH PHQRT�� FRPR SRGH VHU FRQnUPDGR QD )LJXUD �� 2X VHMD� R QuXPHUR GH
LQVWADQFLDV FREHUWR SRU FDGD XPD GHVVDV UHJUDV uH H[DWDPHQWH R QuXPHUR WRWDO GD SURJAHQLH GH
FDGD XP GHVVHV WRXURV� QD EDVH GH GDGRV XWLOL]DGD QR H[SHULPHQWR�

233

176

149

137

99

89 88
79

70
63

59
51 51

47 45 45 42
37 35

30 28 27 27 26 25 25 25 24 23 22

0

50

100

150

200

250

33
66

1

33
74

2

33
48

3

15
57

8

33
26

4
73

78

66
81

8
32

37
29

93

32
41

0
30

53

15
90

7

33
38

3

15
37

7
72

61

32
28

2
75

01

15
54

2

33
75

7

33
33

3

11
50

6
12

66

22
27

5

22
27

1
74

48

63
86

7

67
12

1
12

93
74

60
74

34

)LJXUD �� 4XDQWLGDGH GH 3URJAHQLH *HUDGD SHORV 7RXURV 0DLV 3URGXWLYRV

(QWUHWDQWR� D EDVH GH GDGRV SRU QuRV FRQVLGHUDGD QHVWH HVWXGR GH FDVR FRQVLVWH GH �����
UHJLVWURV GH DQLPDLV� 2X VHMD� PHQRV GH �� GD EDVH GH GDGRV FRPSOHWD GR 30*51 TXH
WHP ������� UHJLVWURV� 3DUD RV GRLV WRXURV PHQFLRQDGRV� QD EDVH GH GDGRV FRPSOHWD GR
30*51 WHP�VH R QuXPHUR WRWDO GH SURJAHQLH PRVWUDGR QD 7DEHOD �� 3RGH VHU REVHUYDGR
TXH QHVVD EDVH FRPSOHWD� D FREHUWXUD SDUD D FODVVH PHQRT� QaDR uH GH ���� SDUD HVVHV GRLV
DQLPDLV� PDV FREUH PDLV GH ��� HP DPERV RV FDVRV�
2V PHOKRUHV UHSURGXWRUHV VaDR DTXHOHV TXH VRPHQWH JHUDP DQLPDLV GD FODVVH PDLRT� H 6HH�
LQGX]LX �� UHJUDV SDUD WRXURV GLIHUHQWHV� LQGHSHQGHQWHPHQWH GH RXWURV IDWRUHV� $ )LJXUD �
PRVWUD UHJUDV TXH LGHQWLnFDP DOJXQV GHVVHV DQLPDLV� SRLV FREUHP WRGD D SURJAHQLH GHOHV�

��



* 3$, � GH 3URJAHQLH 3URJAHQLH PHQRT� � PHQRT�

���� ��� ��� ����
���� ��� ��� ����

7DEHOD �� 'LVWULEXLzFaDR GD 3URJAHQLH GH $OJXQV 7RXURV QD %' &RPSOHWD GR 30*51 SDUD D &ODVVH
PHQRT�

FRPR SRGH VHU YHULnFDGR DWUDYuHV GD )LJXUD �� 2 QuXPHUR WRWDO GH SURJAHQLH GHVVHV PHVPRV
WRXURV QD EDVH GH GDGRV FRPSOHWD GR 30*51 uH PRVWUDGD QD 7DEHOD �� RQGH SRGH VHU
REVHUYDGR TXH D FREHUWXUD QaDR uH ���� SDUD WRGRV RV WRXURV� PDV uH VHPSUH PDLRU TXH ����

5XOH ���� �FRYHU ����

*B3$,  �����

�! FODVV PDLRT� >�����@

5XOH ���� �FRYHU ���

*B3$,  ����

�! FODVV PDLRT� >�����@

5XOH ���� �FRYHU ���

*B3$,  �����

�! FODVV PDLRT� >�����@
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*B3$,  �����

�! FODVV PDLRT� >�����@
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*B3$,  ����

�! FODVV PDLRT� >�����@
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*B3$,  �����

�! FODVV PDLRT� >�����@
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�! FODVV PDLRT� >�����@
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*B3$,  �����

�! FODVV PDLRT� >�����@

5XOH ���� �FRYHU ���

*B3$,  ����

�! FODVV PDLRT� >�����@

)LJXUD �� $OJXQV 7RXURV TXH 'HWHUPLQDP D &ODVVH PDLRT� QD 6XD 3URJAHQLH

* 3$, � GH 3URJAHQLH 3URJAHQLH PDLRT� � PDLRT�

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

7DEHOD �� 'LVWULEXLzFaDR GD 3URJAHQLH GH $OJXQV 7RXURV QD %' &RPSOHWD GR 30*51 SDUD D &ODVVH
PDLRT�

q (P JHUDO� TXDQGR R PuHULWR JHQuHWLFR WRWDO �DWULEXWR 0*7� DSDUHFH QDV UHJUDV LQGX]LGDV�
VHUYH SDUD ?VHSDUDU� D SURJAHQLH GH XP PHVPR WRXUR HP FODVVHV GLIHUHQWHV� $ )LJXUD �
PRVWUD DOJXPDV GHVVDV UHJUDV SDUD R WRXUR ����� TXH WHP �� nOKRWHV GH VXD SURJAHQLH QR
FRQMXQWR GH GDGRV XWLOL]DGR� H R WRXUR ����� TXH WHP �� nOKRWHV QHVVD EDVH�
'HYH VHU REVHUYDGR TXH R YDORU GH 0*7 TXH VHSDUD D SURJAHQLH GH FDGD XP GHVVHV WRXURV
uH GLIHUHQWH� (VVH YDORU uH ����� SDUD R SULPHLUR H ����� SDUD R VHJXQGR WRXUR� &RPR HVVHV
YDORUHV VaDR GLIHUHQWHV SDUD RXWURV WRXURV TXH DSDUHFHP QHVVH WLSR GH UHJUD� SRGH�VH FRQFOXLU
TXH RV YDORUHV GH 0*7 VaDR XWLOL]DGRV SRU 6HH� SDUD HVSHFLDOL]DU HVVDV UHJUDV GH PRGR D
FREULU D SURJAHQLH GH FDGD WRXUR LQGLYLGXDOPHQWH� H QaDR SDUD UHSUHVHQWDU XP YDORU JHUDO�

��



5XOH ��� �FRYHU ��

*B3$,  �����

0*7 � �����

�! FODVV PHQRT� >�����@

5XOH ���� �FRYHU ��

*B3$,  �����

0*7 ! �����

�! FODVV PDLRT� >�����@

5XOH ��� �FRYHU ��

*B3$,  �����

0*7 � �����

�! FODVV PHQRT� >�����@

5XOH ���� �FRYHU ���

*B3$,  �����

0*7 ! �����

�! FODVV PDLRT� >�����@

)LJXUD �� $OJXQV 7RXURV HP TXH R $WULEXWR 0*7 'HWHUPLQD D &ODVVH PHQRT� QD 3URJAHQLH

q 6HH� FRQVHJXLX LQGX]LU VRPHQWH WUAHV UHJUDV QDV TXDLV R WLSR PLWFRQGULDO �DWULEXWR 07'1$�
DSDUHFH QRV DQWHFHGHQWHV ^ 7DEHOD �� (VVDV WUAHV UHJUDV VaDR PRVWUDGDV QD )LJXUD �� (ODV
FREUHP SRXFRV FDVRV H QaDR SDUHFHP DFUHVFHQWDU TXDOTXHU FRQKHFLPHQWR�

5XOH ��� �FRYHU ��

*B3$,  ����

6;  �

07'1$  7

0*7 � ����

�! FODVV PHQRT� >�����@

5XOH ��� �FRYHU ��

*B3$,  �����

07'1$  ,

0*7 � ����

�! FODVV PHQRT� >�����@

5XOH ���� �FRYHU ��

*B3$,  ����

07'1$  7

�! FODVV PDLRT� >�����@

)LJXUD �� 5HJUDV FRP R $WULEXWR 07'1$

&RPR SRGH VHU REVHUYDGR� DV UHJUDV SURSRVLFLRQDLV LQGX]LGDV SRU 6HH� FRQVLGHUDP FDGD WRXUR
VHSDUDGDPHQWH� QaDR FRQVHJXLQGR UHDOL]DU XPD ERD JHQHUDOL]DzFaDR� 8P GRV REMHWLYRV GHVWH WUDED�
OKR� FRPR MuD IRL PHQFLRQDGR� uH FRPSDUDU R FRQKHFLPHQWR REWLGR FRP XP VLVWHPD GH DSUHQGL]DGR
SURSRVLFLRQDO H DTXHOH REWLGR FRP XP VLVWHPD GH DSUHQGL]DGR UHODFLRQDO� SRLV SRGH KDYHU DOJXPD
UHODzFaDR HQWUH DQLPDLV GH XPD PHVPD OLQKDJHP� 1DV SUuR[LPDV VHzFaRHV VaDR GHVFULWRV RV H[SHULPHQWRV
UHDOL]DGRV XWLOL]DQGR R VLVWHPD 3URJRO�

��� 7UDQVIRUPDzFaDR GRV 'DGRV GH 6HH� SDUD 3URJRO

3ULPHLUDPHQWH� RV GDGRV XWLOL]DGRV FRP 6HH� GHYHP VHU WUDQVIRUPDGRV SDUD R IRUPDWR UHTXHULGR
SRU 3URJRO� 'HYH VHU UHVVDOWDGR TXH RV DUTXLYRV GH GHnQLzFaDR GH WLSRV H GH GDGRV GH 6HH� VaDR
SUDWLFDPHQWH RV PHVPRV TXH RV XWLOL]DGRV SRU &���� GH PRGR TXH RV GDGRV SRGHP VHU FRQYHUWLGRV
SDUD RV DUTXLYRV GH 3URJRO ID]HQGR�VH XVR GDV IHUUDPHQWDV GH FRQYHUVaDR SRU QuRV LPSOHPHQWDGDV
H GHVFULWDV HP >&DXONLQV H 0RQDUG� ����@� 2V FRQMXQWRV GH GDGRV 7LSR0W H (I0DW �7DEHOD ��� QR
IRUPDWR UHTXHULGR SRU 6HH�� IRUDP WUDQVIRUPDGRV SDUD XP IRUPDWR SRU QuRV FKDPDGR GH 0% SDUD
TXH SXGHVVHP VHU XWLOL]DGRV QR H[SHULPHQWR 3�D� 6HJXQGR R PuHWRGR XWLOL]DGR QDV IHUUDPHQWDV GH
FRQYHUVaDR� SDUD FDGD DWULEXWR uH FULDGR XP SUHGLFDGR� &RPR QRV GRLV SUREOHPDV WUDWDGRV KuD VHLV
DWULEXWRV VHQGR FRQVLGHUDGRV� VaDR FULDGRV VHLV QRPHV GH SUHGLFDGR GH D� DWuH D�� WRGRV GH DULGDGH
�� (P WRGRV HVVHV SUHGLFDGRV� R SULPHLUR DUJXPHQWR UHSUHVHQWD XP QuXPHUR ��LG� TXH LGHQWLnFD

��



R H[HPSOR FRQVLGHUDGR� &RPR VHJXQGR DUJXPHQWR GH FDGD SUHGLFDGR uH XWLOL]DGR R YDORU GH FDGD
XP GRV DWULEXWRV FRUUHVSRQGHQWHV� $ 7DEHOD � GHVFUHYH RV SUHGLFDGRV JHUDGRV SHODV IHUUDPHQWDV
SDUD RV GRLV FRQMXQWRV GH GDGRV FRQVLGHUDGRV� 'HYH VHU REVHUYDGR TXH HP WRGRV RV H[SHULPHQWRV
FRP 3URJRO� RV LGHQWLnFDGRUHV * $1,0� * 3$, H * 0$( VaDR DFUHVFHQWDGRV GD OHWUD ?Q� SDUD
TXH R VLVWHPD QaDR RV WUDWH FRPR QuXPHURV�

7LSR0W (I0DW

D���LG� �* $1,0!� D���LG� �* $1,0!�
D���LG� �* 3$,!� D���LG� �* 3$,!�
D���LG� �* 0$(!� D���LG� �* 0$(!�
D���LG� �6;!� D���LG� �6;!�
D���LG� �'033���!� D���LG� �07'1$!�
D���LG� �0*7!� D���LG� �0*7!�

7DEHOD �� 3UHGLFDGRV &ULDGRV SHOR 0uHWRGR 0% H RV $WULEXWRV &RUUHVSRQGHQWHV SDUD &DGD 3UR�
EOHPD
3DUD R H[SHULPHQWR 3�E� R LGHQWLnFDGRU GH H[HPSOR IRL VXEVWLWXurGR SHOR LGHQWLnFDGRU uXQLFR GR
DQLPDO �* $1,0�� &RP LVVR� R SUHGLFDGR D� GR H[SHULPHQWR DQWHULRU VH WRUQD UHGXQGDQWH H
uH HOLPLQDGR GR FRQMXQWR GH SUHGLFDGRV FRQVLGHUDGRV� 3DUD UHDOL]DU R H[SHULPHQWR 3�� FRPR
PHQFLRQDGR DQWHULRUPHQWH� IRUDP DGLFLRQDGDV DR FRQKHFLPHQWR GH IXQGR GRV H[SHULPHQWRV 3�D
H 3�E DV UHODzFaRHV SURJHQLWRU3DW�� H SURJHQLWRU0DW�� GHnQLGDV QD 6HzFaDR ���� 3URJRO IRL
H[HFXWDGR� REWHQGR XP FRQMXQWR GH UHJUDV GH FRQKHFLPHQWR SDUD RV WUAHV H[SHULPHQWRV DRV TXDLV
GHQRPLQDPRV

�� 7LSR0W 3URJRO ;� SDUD R FRQMXQWR GH GDGRV 7LSR0W H
�� (I0DW 3URJRO ;� SDUD R FRQMXQWR GH GDGRV (I0DW

RQGH ;  3�D LQGLFD R H[SHULPHQWR 3�D� ;  3�E LQGLFD R H[SHULPHQWR 3�E H ;  3� LQGLFD R
H[SHULPHQWR 3�� &DGD H[SHULPHQWR IRL H[HFXWDGR GXDV YH]HV� SULPHLUR FRQVLGHUDQGR RV H[HPSORV
GD FODVVH PDMRULWuDULD FRPR FODVVH SRVLWLYD H D FODVVH PLQRULWuDULD FRPR FODVVH QHJDWLYD H� HP
VHJXLGD� D FODVVH PLQRULWuDULD IRL DSUHVHQWDGD FRPR FODVVH SRVLWLYD H D FODVVH PDMRULWuDULD FRPR
FODVVH QHJDWLYD� 'HVVD IRUPD� VH WHP XPD QRzFaDR PDLV SUHFLVD GD FODVVLnFDzFaDR FRPR XP WRGR� SRLV
3URJRO LQGX] UHJUDV DSHQDV SDUD D FODVVH SRVLWLYD�
2V UHVXOWDGRV GHVVHV H[SHULPHQWRV VaDR GHVFULWRV QDV SUuR[LPDV VHzFaRHV� QDV TXDLV RV HUURV DSDUHQWH H
YHUGDGHLUR DSUHVHQWDGRV IRUDP REWLGRV SDUD FDGD XPD GDV H[HFXzFaRHV DWUDYuHV GR XWLOLWuDULR WHVW��
GR 3URJRO�
3DUD FDGD FOuDXVXOD HQFRQWUDGD SRU 3URJRO� TXDWUR PHGLGDV VaDR FDOFXODGDV�

q S ^ R QuXPHUR GH H[HPSORV SRVLWLYRV FREHUWRV SHOD FOuDXVXOD
q Q ^ R QuXPHUR GH H[HPSORV QHJDWLYRV FREHUWRV SHOD FOuDXVXOD H

��



q K ^ R QuXPHUR GH uDWRPRV QHFHVVuDULRV SDUD FRPSOHWDU D FOuDXVXOD� (VVH QuXPHUR uH FDOFXODGR
LQVSHFLRQDQGR DV YDULuDYHLV GH VDurGD GD FOuDXVXOD H GHWHUPLQDQGR VH MuD IRUDP GHnQLGDV� 3RU
H[HPSOR� SDUD XP SUHGLFDGR V�$� %� VHQGR FRQVLGHUDGR FRPR FDEHzFD GDV FOuDXVXODV� K VHULD
�� VH IRVVHP QHFHVVuDULRV� QR PurQLPR� WUAHV uDWRPRV QR FRUSR GH XPD FOuDXVXOD SDUD OLJDU $ D
%� 1RV H[SHULPHQWRV UHDOL]DGRV� D UHODzFaDR D VHU DSUHQGLGD uH GH DULGDGH �� SRUWDQWR R YDORU
GH K uH VHPSUH ��

q I ^ XPD PHGLGD GR SRGHU SUHGLWLYR H GD FRPSUHVVaDR GD FOuDXVXOD GDGD SHOD HTXDzFaDR �

I  3 �Sb �Q� F� K�� S ���

RQGH F uH R FRPSULPHQWR GD FOuDXVXOD� 3 uH R QuXPHUR WRWDO GH H[HPSORV SRVLWLYRV H S� Q H K
VaDR RV PHVPRV QuXPHURV FDOFXODGRV DQWHULRUPHQWH�

&RP HVVDV PHGLGDV� 3URJRO HVFROKH D FOuDXVXOD D VHU UHWRUQDGD FRPR VHQGR DTXHOD TXH WHP R
PDLRU YDORU SDUD I � 6H KRXYHU PDLV GH XPD FOuDXVXOD FRP R PDLRU YDORU� uH UHWRUQDGD D SULPHLUD TXH
IRU HQFRQWUDGD� GHVGH TXH D VXD FREHUWXUD GH H[HPSORV QHJDWLYRV QaDR VHMD PDLRU TXH D GHnQLGD SHOR
SDUADPHWUR QRLVH� (VVH SDUADPHWUR VHWD R UXurGR SHUPLWLGR QDV UHJUDV� RX VHMD� TXDQWRV H[HPSORV
QHJDWLYRV XPD UHJUD SRGH FREULU� 1RV QRVVRV H[SHULPHQWRV HVVH SDUADPHWUR IRL VHWDGR SDUD ����

��� 3URJRO � (;3(5,0(172 3�$
$ 7DEHOD � PRVWUD RV UHVXOWDGRV GR H[SHULPHQWR 3�D� 'HYH VHU REVHUYDGR TXH R QuXPHUR GH UHJUDV�
FOuDXVXODV H WHPSR GH H[HFXzFaDR� GDGR HP VHJXQGRV� VH UHIHUHP DRV YDORUHV REWLGRV H[HFXWDQGR
3URJRO FRP WRGRV RV GDGRV GLVSRQurYHLV� 2 WHPSR GH H[HFXzFaDR �WHPSR GH &38� UHIHUH�VH DR
WHPSR� HP VHJXQGRV� XWLOL]DGR SDUD REWHU DV UHJUDV QXP PLFURFRPSXWDGRU 3HQWLXP ,, GH ���0+]�
URGDQGR R VLVWHPD RSHUDFLRQDO /LQX[� 2 QuXPHUR GH FOuDXVXODV UHIHUH�VH D WRGDV DV FOuDXVXODV
LQGX]LGDV SRU 3URJRO� 0XLWDV GHVVDV FOuDXVXODV QaDR WAHP FRUSR� RX VHMD� FRQVLVWHP VRPHQWH GH
XPD FDEHzFD� 1D UHDOLGDGH� HVVDV FOuDXVXODV VLPSOHVPHQWH QRPHLDP RV H[HPSORV SRVLWLYRV TXH QaDR
SXGHUDP VHU FREHUWRV SHODV FOuDXVXODV FRP FRUSR LQGX]LGDV SRU 3URJRO� $V FOuDXVXODV FRP FRUSR
VaDR GHQRPLQDGDV UHJUDV QDV WDEHODV D VHJXLU� $VVLP� D GLIHUHQzFD HQWUH R QuXPHUR GH FOuDXVXODV H R
QuXPHUR GH UHJUDV PRVWUD R QuXPHUR WRWDO GH H[HPSORV SRVLWLYRV QaDR FREHUWRV SHODV UHJUDV�

([SHULPHQWR &ODVVH (UUR (UUR 1R� GH 1R� GH 7HPSR
3RVLWLYD $SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV &OuDXVXODV GH ([HFXzFaDR

7LSR0W 3URJRO 3�D W ���� ���� h ��� ��� ��� ���������
7LSR0W 3URJRO 3�D L ��� ���� h ��� ��� ��� ��������
(I0DW 3URJRO 3�D PDLRT� ���� ���� h ��� �� ��� ��������
(I0DW 3URJRO 3�D PHQRT� ���� ���� h ��� �� ��� ��������

7DEHOD �� 5HVXPR GH 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GH ([HPSOR

��



2 H[SHULPHQWR 7LSR0W 3URJRO 3�D XWLOL]DQGR FRPR FODVVH SRVLWLYD W� IRL R PDLV GHPRUDGR
FRQVXPLQGR PDLV GH �� KRUDV GH WHPSR GH &38� (VWH H[SHULPHQWR PRVWUD XP FDVR WurSLFR GH
?QaDR DSUHQGL]DGR�� FRQVLGHUDQGR R H[FHVVLYR QuXPHUR GH UHJUDV LQGX]LGDV� ���� TXDQGR WRGRV RV
GDGRV GLVSRQurYHLV IRUDP XWLOL]DGRV� H R HUUR YHUGDGHLUR GH ���� h ���� (VVH HUUR uH PDLRU TXH R
HUUR PDMRULWuDULR GH ������ _ 7DEHOD �� SuDJLQD ��
2 H[SHULPHQWR 7LSR0W 3URJRO 3�D XWLOL]DQGR FRPR FODVVH SRVLWLYD L� WDPEuHP JHUD XP QuXPHUR
JUDQGH GH UHJUDV� DLQGD TXH R HUUR YHUGDGHLUR uH LQIHULRU DR HUUR PDMRULWuDULR� (QWUHWDQWR� DQDOLVDQGR
DV UHJUDV JHUDGDV� D JUDQGH PDLRULD GHODV LGHQWLnFD RV H[HPSORV SRVLWLYRV VLPSOHVPHQWH XWLOL]DQGR
R LGHQWLnFDGRU GD PaDH GR DQLPDO� DQDORJDPHQWH D 6HH�� 2XWUDV UHJUDV JHUDGDV VaDR GHVFULWDV D
VHJXLU� RQGH� SDUD XP PHOKRU HQWHQGLPHQWR� IRL XWLOL]DGD D FRUUHVSRQGAHQFLD FRP RV QRPHV GRV
DWULEXWRV RULJLQDLV GHVFULWRV QD 7DEHOD �� RX VHMD� JBSDL�D�� GPSS����D�� PJW�D��

I ����S ��Q �
H[HPSOR�$� �� GPSS����$�%�� PJW�$�&�� &  � ������ ������ � %�
I ����S ��Q �
H[HPSOR�$� �� JBSDL�$�Q������ PJW�$�%�� %  � �������
I ����S ���Q �
H[HPSOR�$� �� GPSS����$�������� PJW�$�%�� % � ������

2 H[SHULPHQWR (I0DW 3URJRO 3�D XWLOL]DQGR FRPR FODVVH SRVLWLYD PDLRT�� JHURX XP QuXPHUR
EHP PHQRU GH UHJUDV� ��� FRP HUUR YHUGDGHLUR PHQRU TXH R HUUR PDMRULWuDULR� (QWUHWDQWR� D
JUDQGH PDLRULD GDV UHJUDV WDPEuHP LGHQWLnFD RV H[HPSORV SRVLWLYRV XWLOL]DQGR VRPHQWH R LGHQWL�
nFDGRU GD PaDH RX GR SDL GR DQLPDO� 6HJXH XPD GHVFULzFaDR GH DOJXPDV GDV UHJUDV JHUDGDV� RQGH
VH[R�D�� PJW�D�� QDV TXDLV SDUWLFLSDP RXWURV DWULEXWRV� H TXH PHUHFHP PDLRU DWHQzFaDR�

I �����S ����Q ���
H[HPSOR�$� �� VH[R�$�VH[R��� PJW�$�%�� �����  � %�
I �����S ���Q �
H[HPSOR�$� �� VH[R�$�VH[R��� PJW�$�%�� �����  � %�

$ SULPHLUD UHJUD GL] TXH R DQLPDO uH GD FODVVH PDLRT� VH uH XPD YDFD �VH[R�� H VHX 0*7 uH PDLRU
RX LJXDO D ������ $ VHJXQGD UHJUD GL] TXH R DQLPDO uH GD FODVVH PDLRT� VH uH XP WRXUR �VH[R�� H
VHX 0*7 uH PDLRU RX LJXDO D ������
2 H[SHULPHQWR (I0DW 3URJRO 3�D XWLOL]DQGR FRPR FODVVH SRVLWLYD PHQRT�� JHURX R PHQRU
QuXPHUR GH UHJUDV FRP R PHQRU HUUR YHUGDGHLUR� $QDORJDPHQWH DR H[SHULPHQWR DQWHULRU� D JUDQGH
PDLRULD GDV UHJUDV LGHQWLnFD RV H[HPSORV SRVLWLYRV XWLOL]DQGR VRPHQWH R LGHQWLnFDGRU GD PaDH
RX GR SDL GR DQLPDO� $OJXPDV UHJUDV JHUDGDV VaDR PRVWUDGDV D VHJXLU� RQGH SDL�D�� VH[R�D��
PJW�D��

��



I ����S ���Q �
H[HPSOR�$� �� VH[R�$�VH[R��� PJW�$�%�� %  � �������
I ����S ���Q ��
H[HPSOR�$� �� SDL�$�Q������� PJW�$�%�� %  � ������

��� 3URJRO � (;3(5,0(172 3�%
$SuRV XPD DQuDOLVH FXLGDGRVD GRV UHVXOWDGRV GR H[SHULPHQWR 3�D� IRL SRVVurYHO REVHUYDU TXH R
3URJRO QaDR FRQVHJXLX FRQVLGHUDU DV UHODzFaRHV HQWUH R DQLPDO H VHXV SDLV� GHYLGR DR IDWR GH WHU R
QuXPHUR GR LGHQWLnFDGRU GR H[HPSOR� JHUDGR SHOD IHUUDPHQWD GH FRQYHUVaDR GH GDGRV SDUD R IRUPDWR
0%� $VVLP� GHFLGLX�VH SRU XWLOL]DU D LGHQWLnFDzFaDR uXQLFD �DWULEXWR * $1,0� GH FDGD DQLPDO QD
EDVH� VXSULPLQGR D LGHQWLnFDzFaDR GH FDGD H[HPSOR�
$ 7DEHOD � PRVWUD RV UHVXOWDGRV GHVWH H[SHULPHQWR�

([SHULPHQWR &ODVVH (UUR (UUR 1R� GH 1R� GH 7HPSR
3RVLWLYD $SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV &OuDXVXODV GH ([HFXzFaDR

7LSR0W 3URJRO 3�E W ���� ���� h ��� ��� ��� ���������
7LSR0W 3URJRO 3�E L ��� ���� h ��� ��� ��� ��������
(I0DW 3URJRO 3�E PDLRT� ���� ���� h ��� �� ��� ��������
(I0DW 3URJRO 3�E PHQRT� ���� ���� h ��� �� ��� ��������

7DEHOD �� 5HVXPR GH 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GH $QLPDO
$ JUDQGH PDLRULD GDV UHJUDV JHUDGD QR H[SHULPHQWR 7LSR0W 3URJRO 3�E XWLOL]DQGR L FRPR FODVVH
SRVLWLYD OHYDP D PaDH GR DQLPDO HP FRQVLGHUDzFaDR� 'HYH VHU REVHUYDGR TXH R WLSR PLWRFRQGULDO
GRV DQLPDLV QaDR ID] SDUWH GR FRQKHFLPHQWR GH IXQGR� D nP GH TXH R VLVWHPD QaDR LQGX]D UHODzFaRHV
uREYLDV WDLV FRPR
H[HPSOR�$� �� WLSRPW�$� W�
H�RX
H[HPSOR�$� �� PDH�$� %�� WLSRPW�%� W�
TXDQGR W uH XWLOL]DGR FRPR FODVVH SRVLWLYD� RX
H[HPSOR�$� �� WLSRPW�$� L�
H�RX
H[HPSOR�$� �� PDH�$� %�� WLSRPW�%� L�
TXDQGR L uH XWLOL]DGR FRPR FODVVH SRVLWLYD� $ VHJXLU VaDR PRVWUDGDV DOJXPDV GDV UHJUDV REWLGDV�

I �����S ���Q �
H[HPSOR�$� �� PDH�$�%�� PDH�%�Q�������

��



I ����S ���Q ��
H[HPSOR�$� �� PDH�$�%�� PJW�%�&�� & � �������

1R H[SHULPHQWR (I0DW 3URJRO 3�E XWLOL]DQGR PDLRT� FRPR FODVVH SRVLWLYD� D JUDQGH PDLRULD
GDV UHJUDV WDPEuHP OHYDP D PaDH RX SDL GR DQLPDO HP FRQVLGHUDzFaDR� $ VHJXLU VaDR PRVWUDGDV
DOJXPDV GDV UHJUDV REWLGDV QHVVH H[SHULPHQWR�

I �����S ����Q ���
H[HPSOR�$� �� VH[R�$�VH[R��� PJW�$�%�� ����� �%�
I �����S ����Q �
H[HPSOR�$� �� SDL�$�%�� PJW�%�&�� ������  �&�

'HYH VHU REVHUYDGR TXH D SULPHLUD UHJUD uH LGAHQWLFD tD SULPHLUD UHJUD TXH IRL REWLGD QR H[SHULPHQWR
(I0DW 3URJRO 3�D FRP PDLRT� FRPR FODVVH SRVLWLYD� $ VHJXQGD UHJUD GL] TXH XP DQLPDO SRVVXL
KDELOLGDGH PDWHUQD PDLRU TXH ]HUR �FODVVH PDLRT�� VH VHX SDL WHP 0*7 ! ������
2 QuXPHUR GH UHJUDV JHUDGR QR H[SHULPHQWR (I0DW 3URJRO 3�E XWLOL]DQGR PHQRT� FRPR FODVVH
SRVLWLYD IRL R PHQRU GH WRGR R H[SHULPHQWR 3�E� FRPR SRGH VHU YLVWR QD 7DEHOD �� 6XDV UHJUDV
WDPEuHP XWLOL]DP R SDL RX D PaDH GR DQLPDO FRPR GHWHUPLQDQWH SDUD D FODVVLnFDzFaDR�
8P RXWUR DVSHFWR LQWHUHVVDQWH D VHU REVHUYDGR WHP D YHU FRP R QuXPHUR GH UHJUDV H H[HPSORV
SRVLWLYRV QaDR JHQHUDOL]DGRV SRU HVVDV UHJUDV� RV TXDLV VaDR OLVWDGRV FRPR FOuDXVXODV VHP FRUSR� 1D
7DEHOD ��� D FROXQD ?1aDR JHQHUDOL]DGRV� PRVWUD D GLIHUHQzFD HQWUH R QuXPHUR GH FOuDXVXODV H R
QuXPHUR GH UHJUDV �FOuDXVXODV FRP FRUSR� JHUDGDV SRU 3URJRO� (P RXWUDV SDODYUDV� HVVH QuXPHUR
GuD R QuXPHUR GH H[HPSORV SRVLWLYRV TXH 3URJRO QaDR FRQVHJXH JHQHUDOL]DU� $ FROXQD ?� 1aDR
JHQHUDOL]DGRV� PRVWUD D SRUFHQWDJHP GH H[HPSORV GD FODVVH FRQVLGHUDGD FRPR SRVLWLYD GXUDQWH R
DSUHQGL]DGR TXH QaDR IRUDP JHQHUDOL]DGRV SHODV UHJUDV� &RQVLGHUDQGR RV YDORUHV GR HUUR YHUGDGHLUR
QD 7DEHOD � H RV YDORUHV GD 7DEHOD ��� SRGH VHU REVHUYDGR TXH QaDR KuD XPD FRUUHODzFaDR DSDUHQWH�
2X VHMD� D SRUFHQWDJHP GH H[HPSORV SRVLWLYRV TXH 3URJRO QaDR FRQVHJXH JHQHUDOL]DU QaDR SDUHFH
LQoXLU QR HUUR YHUGDGHLUR GH FODVVLnFDzFaDR�

([SHULPHQWR &ODVVH � ,QVWADQFLDV 1R� GH 1R� GH 1aDR � 1aDR
3RVLWLYD 5HJUDV &OuDXVXODV *HQHUDOL]DGRV 
 *HQHUDOL]DGRV

7LSR0W 3URJRO 3�E W ���� ��� ��� ��� ������
7LSR0W 3URJRO 3�E L ���� ��� ��� ��� ������
(I0DW 3URJRO 3�E PDLRT� ���� �� ��� ��� ������
(I0DW 3URJRO 3�E PHQRT� ���� �� ��� ��� ������

7DEHOD ��� 1uXPHUR H 3RUFHQWDJHP GH ([HPSORV 3RVLWLYRV QaDR *HQHUDOL]DGRV SHODV 5HJUDV HP
FDGD ([SHULPHQWR

8P GRV LQWHUHVVHV GR HVSHFLDOLVWD uH HQFRQWUDU DOJXPD UHODzFaDR HQWUH D '(3 GH HIHLWR PDWHUQR DRV
��� GLDV H R WLSR PLWRFRQGULDO GR DQLPDO� (QWUHWDQWR� FRPR R DWULEXWR 0*7 FRQWULEXL EDVWDQWH

��



SDUD D GHWHUPLQDzFaDR GD '(3 GH HIHLWR PDWHUQR� GHFLGLX�VH H[HFXWDU R H[SHULPHQWR PDLV XPD
YH]� LJQRUDQGR R DWULEXWR 0*7� $OuHP GLVVR� FRQFHQWURX�VH RV HVIRUzFRV QRV H[SHULPHQWRV FRP R
SUREOHPD (I0DW� 2V UHVXOWDGRV GHVVD H[HFXzFaDR SRGHP VHU YLVWRV QD 7DEHOD ���

([SHULPHQWR &ODVVH (UUR (UUR 1R� GH 1R� GH 7HPSR
3RVLWLYD $SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV &OuDXVXODV GH ([HFXzFaDR

(I0DW 3URJRO 3�E PDLRT� ���� ���� h ��� ��� ��� ��������
(I0DW 3URJRO 3�E PHQRT� ���� ���� h ��� �� ��� ��������

7DEHOD ��� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV 8WLOL]DQGR 3URJRO H R ,GHQWLnFDGRU GR $QLPDO _
VHP R 0*7
&RPSDUDQGR RV UHVXOWDGRV FRP RV PRVWUDGRV QD 7DEHOD �� SRGH VHU REVHUYDGR TXH DPERV RV
HUURV� WDQWR R DSDUHQWH TXDQWR R YHUGDGHLUR� VaDR PDLRUHV QHVWH H[SHULPHQWR� 7DPEuHP� R QuXPHUR
GH H[HPSORV SRVLWLYRV TXH 3URJRO QaDR FRQVHJXH JHQHUDOL]DU uH FRQVLGHUDYHOPHQWH PDLRU TXH QR
H[SHULPHQWR DQWHULRU� ��� H[HPSORV YHUVXV ��� H[HPSORV QR H[SHULPHQWR DQWHULRU TXDQGR XVDQGR
PDLRT� FRPR FODVVH SRVLWLYD� 1R FDVR GH XVDU PHQRT� FRPR FODVVH SRVLWLYD� ��� H[HPSORV QaDR
IRUDP JHQHUDOL]DGRV HQTXDQWR TXH QR H[SHULPHQWR DQWHULRU IRUDP ��� H[HPSORV� 2 QuXPHUR GH
UHJUDV JHUDGDV WDPEuHP uH PDLRU� HVSHFLDOPHQWH TXDQGR PDLRT� uH XVDGR FRPR FODVVH SRVLWLYD� ���
UHJUDV HQTXDQWR TXH QR H[SHULPHQWR DQWHULRU IRUDP LQGX]LGDV VRPHQWH �� UHJUDV�
'XDV GDV UHJUDV REWLGDV XWLOL]DQGR PDLRT� FRPR FODVVH SRVLWLYD FKDPDP D DWHQzFaDR SRU DPEDV
LQFOXurUHP R WLSR PLWRFRQGULDO W �%RV WDXUXV� FRPR GHWHUPLQDQWH SDUD D FODVVH� (VVDV UHJUDV VaDR�

I �����S ����Q ��
H[HPSOR�$� �� SDL�$�%�� WLSRPW�$�W�� PDH�%�&��
I ����S ���Q �
H[HPSOR�$� �� SDL�$�Q������ WLSRPW�$�W��

8WLOL]DQGR PHQRT� FRPR FODVVH SRVLWLYD QaDR IRUDP LQGX]LGDV UHJUDV TXH FKDPDVVHP D DWHQzFaDR�

��� 3URJRO � (;3(5,0(172 3�
1HVWH H[SHULPHQWR� DFUHVDFHQWRX�VH GRLV FRQFHLWRV UHFXUVLYRV� SURJHQLWRU3DW H SURJHQLWRU0DW�
DR FRQKHFLPHQWR GH IXQGR� FRPR MuD IRL PHQFLRQDGR� &RP LVVR� 3URJRO SRGH� HYHQWXDOPHQWH�
LQFOXLU HVWHV FRQFHLWRV QR FRUSR GDV FOuDXVXODV SRU HOH GHVFREHUWDV� VHSDUDQGR RV DQLPDLV QaDR
VRPHQWH DWUDYuHV GR SDL H PaDH PDV WDPEuHP DWUDYuHV GH VXDV OLQKDJHQV SDWHUQDV H PDWHUQDV� 2V
UHVXOWDGRV REWLGRV VaDR PRVWUDGRV QD 7DEHOD ��� 'HYH VHU REVHUYDGR TXH RV WHPSRV GH H[HFXzFaDR
VaDR UHODWLYRV tD H[HFXzFaDR HP XP FRPSXWDGRU FRP GRLV SURFHVVDGRUHV 3HQWLXP ,, GH ��� 0+]�
URGDQGR R VLVWHPD RSHUDFLRQDO /LQX[�
3RGH VHU REVHUYDGR QD 7DEHOD �� TXH R QuXPHUR GH UHJUDV H R QuXPHUR GH H[HPSORV SRVLWLYRV TXH
3URJRO QaDR FRQVHJXH JHQHUDOL]DU uH PDLRU TXH QRV FDVRV DQWHULRUHV� ������ TXDQGR PDLRT� uH

��



([SHULPHQWR &ODVVH (UUR (UUR 1R� GH 1R� GH 7HPSR
3RVLWLYD $SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV &OuDXVXODV GH ([HFXzFaDR

(I0DW 3URJRO 3� PDLRT� ���� ���� h ��� ��� ���� ��������
(I0DW 3URJRO 3� PHQRT� ���� ���� h ��� ��� ��� ��������

7DEHOD ��� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV FRP 3URJRO 8WLOL]DQGR &RQKHFLPHQWR GH )XQGR
VREUH $QFHVWUDO �3URJHQLWRU� H ,GHQWLnFDGRU GR $QLPDO

XVDGR FRPR FODVVH SRVLWLYD H ������ TXDQGR PHQRT� uH XVDGD FRPR FODVVH SRVLWLYD� $VVLP� uH
SRVVurYHO FRQFOXLU TXH D JHQHUDOL]DzFaDR UHDOL]DGD uH PXLWR SREUH� 8PD SRVVurYHO H[SOLFDzFaDR uH TXH
RV FRQFHLWRV UHFXUVLYRV SURJHQLWRU3DW H SURJHQLWRU0DW QHFHVVLWDP� SDUD VHUHP SURYDGRV� GRV
DQFHVWUDLV GRV DQLPDLV QR FRQMXQWR GH H[HPSORV� (QWUHWDQWR� HVVH HQFDGHDPHQWR QaDR DFRQWHFH
QHVWD EDVH SRLV VRPHQWH VaDR FRQVLGHUDGRV DTXHOHV DQLPDLV TXH SXGHUDP VHU WLSDGRV�

([SHULPHQWR &ODVVH � ,QVWADQFLDV 1R� GH 1R� GH 1aDR � 1aDR
3RVLWLYD 5HJUDV &OuDXVXODV *HQHUDOL]DGRV *HQHUDOL]DGRV

(I0DW 3URJRO 3� PDLRT� ���� ��� ���� ��� ������
(I0DW 3URJRO 3� PHQRT� ���� ��� ��� ��� ������

7DEHOD ��� 1uXPHUR H 3RUFHQWDJHP GH ([HPSORV 3RVLWLYRV QaDR *HQHUDOL]DGRV SHODV 5HJUDV HP
FDGD ([SHULPHQWR

$ VHJXLU� uH PRVWUDGD XPD GDV UHJUDV REWLGDV XWLOL]DQGR PDLRT� FRPR FODVVH SRVLWLYD TXH FREUH
XP ERP QuXPHUR GH H[HPSORV H PRVWUD XP HQFDGHDPHQWR LQWHUHVVDQWH�

I �����S ����Q �
H[HPSOR�$� �� SURJHQLWRU3DW�$�%�� SURJHQLWRU0DW�%�&�� PJW�%�'��

������  �'�

)RL REVHUYDGR TXH WDPEuHP QHVVH H[SHULPHQWR R DWULEXWR 0*7 FRQWULEXL EDVWDQWH SDUD GHWHUPLQDU
D '(3 GH HIHLWR PDWHUQR GR DQLPDO� $VVLP� DQDORJDPHQWH DR H[SHULPHQWR 3�E� R DWULEXWR IRL
LJQRUDGR SDUD WHQWDU YHULnFDU VH KDYLD DOJXP UHODFLRQDPHQWR GD '(3 FRP R WLSR PLWRFRQGULDO�
1D 7DEHOD ��� VaDR PRVWUDGRV RV UHVXOWDGRV REWLGRV QHVVD H[HFXzFaDR�

([SHULPHQWR &ODVVH (UUR (UUR 1R� GH 1R� GH 7HPSR
3RVLWLYD $SDUHQWH ��� 9HUGDGHLUR ��� 5HJUDV &OuDXVXODV GH ([HFXzFaDR

(I0DW 3URJRO 3� PDLRT� ���� ���� h ��� ��� ���� ���������
(I0DW 3URJRO 3� PHQRT� ���� ���� h ��� �� ��� ��������

7DEHOD ��� 5HVXPR GRV 5HVXOWDGRV 2EWLGRV VHP &RQVLGHUDU R $WULEXWR 0*7
$LQGD TXH QD 7DEHOD �� R QuXPHUR GH UHJUDV JHUDGDV WHQKD GLPLQXurGR� R QuXPHUR GH H[HPSORV
SRVLWLYRV TXH 3URJRO QaDR FRQVHJXH JHQHUDOL]DU LQFUHPHQWRX FRQVLGHUDYHOPHQWH� (OHV UHSUHVHQ�
WDP ������ SDUD FODVVH PDLRT� �HQTXDQWR TXH QR H[SHULPHQWR DQWHULRU IRUDP ������� H ������
�HQTXDQWR TXH QR H[SHULPHQWR DQWHULRU IRUDP �������� 2 HUUR YHUGDGHLUR WDPEuHP LQFUHPHQWRX

��



FRQVLGHUDYHOPHQWH� 3DUD D FODVVH PDLRT� R HUUR YHUGDGHLUR GH ���� h ��� uH DLQGD PDLRU TXH R HUUR
PDMRULWuDULR GH ������ _ 7DEHOD �� SuDJLQD ��
$OJXPDV UHJUDV REWLGDV XWLOL]DQGR PDLRT� FRPR FODVVH SRVLWLYD� H QDV TXDLV R WLSR PLWRFRQGULDO
uH FRQVLGHUDGR� VaDR PRVWUDGDV D VHJXLU�

I �����S ���Q �
H[HPSOR�$� �� SURJHQLWRU3DW�$�%�� WLSRPW�$�W�� WLSRPW�%�W��
I �����S ����Q �
H[HPSOR�$� �� SURJHQLWRU3DW�$�%�� WLSRPW�%�W��
I ����S ���Q �
H[HPSOR�$� �� SURJHQLWRU3DW�$�Q������ WLSRPW�$�L��
I ����S ���Q �
H[HPSOR�$� �� SURJHQLWRU3DW�$�Q������ WLSRPW�$�W��

� &RQFOXVaRHV
1HVWH WUDEDOKR DSUHVHQWRX�VH DOJXQV H[SHULPHQWRV SDUD H[WUDzFaDR GH FRQKHFLPHQWR GH XPD EDVH GH
GDGRV GLVSRQLELOL]DGD SHOR 3URJUDPD GH 0HOKRUDPHQWR *HQuHWLFR GD 5DzFD 1HORUH _ 30*51 _
GD 8QLYHUVLGDGH GH 6aDR 3DXOR HP 5LEHLUaDR 3UHWR� 3DUD D UHDOL]DzFaDR GRV H[SHULPHQWRV IRUDP
XWLOL]DGRV GRLV VLVWHPDV EDVWDQWH FRQKHFLGRV QD FRPXQLGDGH GH $SUHQGL]DGR GH 0uDTXLQD _ $0�
XP GH DSUHQGL]DGR SURSRVLFLRQDO� R VLVWHPD 6HH�� H RXWUR GH DSUHQGL]DGR UHODFLRQDO� R VLVWH�
PD 3URJRO� $ SDUWLU GRV UHVXOWDGRV IRL SRVVurYHO REVHUYDU DV OLPLWDzFaRHV HVWUXWXUDLV GD OuRJLFD
SURSRVLFLRQDO� DV TXDLV QaDR SHUPLWHP DR 6HH� ?HQ[HUJDU� DV UHODzFaRHV QHFHVVuDULDV SDUD H[WUDLU
FRQKHFLPHQWR LQWHUHVVDQWH�
&RPR HVSHUDGR� R WHPSR GH H[HFXzFaDR uH PXLWR PDLRU QRV H[SHULPHQWRV UHDOL]DGRV FRP 3URJRO TXH
QDTXHOHV IHLWRV FRP 6HH�� ,VWR SRGH VHU H[SOLFDGR SHOR WDPDQKR GR HVSDzFR GH EXVFD FRQVLGHUDGR
SHORV DOJRULWPRV GH DSUHQGL]DGR UHODFLRQDO� 3DUD TXH VHMD SRVVurYHO UHDOL]DU 'DWD 0LQLQJ XWLOL]DQGR
DOJRULWPRV UHODFLRQDLV� R WHPSR GH H[HFXzFaDR GHVVHV DOJRULWPRV QHFHVVLWD VHU UHGX]LGR EDVWDQWH� 8P
DVSHFWR SRVLWLYR GR XVR GH 3URJRO HP FRQWUDVWH FRP RXWURV DOJRULWPRV GH 3/,� SRU H[HPSOR
)RLO� uH TXH HOH SHUPLWH D LQFOXVaDR GH FRQKHFLPHQWR GH IXQGR QD IRUPD LQWHQVLRQDO� R TXH IDFLOLWD
D GHnQLzFaDR GH QRYDV UHODzFaRHV D VHUHP FRQVLGHUDGDV FRPR FRQKHFLPHQWR GH IXQGR�
8PD VROXzFaDR LPHGLDWD SDUD FRQWRUQDU R SUREOHPD GH WHPSR GH H[HFXzFaDR H[FHVVLYR UHTXHULGR SHOR
3URJRO SRGHULD VHU XWLOL]DU XP QuXPHUR OLPLWDGR GH H[HPSORV GH WUHLQDPHQWR� H UHnQDU R FRQKHFL�
PHQWR REWLGR SDVVR D SDVVR� JHQHUDOL]DQGR H HVSHFLDOL]DQGR DV UHODzFaRHV LQGX]LGDV DXWRPDWLFDPHQWH
SHORV VLVWHPDV UHODFLRQDLV� (VVH UHnQDPHQWR SRGH VHU UHDOL]DGR DWUDYuHV GH XP ?ZRUNEHQFK� FRP
IHUUDPHQWDV WDLV FRPR DV TXH VH HQFRQWUDP QR VLVWHPD 02%$/ >0RULN HW DO�� ����@� (VVH VLV�
WHPD SHUPLWH PRGHODU FRQKHFLPHQWR GH XP GRPurQLR DWUDYuHV GH XPD UHSUHVHQWDzFaDR EDVHDGD HP
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OuRJLFD GH SULPHLUD RUGHP� GH PRGR TXH uH DGHTXDGR SDUD WUDEDOKDU HP FRQMXQWR FRP RV DOJRULWPRV
UHODFLRQDLV� 7UDEDOKRV IXWXURV HVWaDR VHQGR SODQHMDGRV QHVVH VHQWLGR�
2V UHVXOWDGRV REWLGRV QRV H[SHULPHQWRV PRVWUDP TXH $0 UHODFLRQDO uH DSURSULDGR SDUD LQGX]LU
UHJUDV D SDUWLU GD EDVH GH GDGRV GR 30*51� 0RVWUDP WDPEuHP D SRVVLELOLGDGH GH JHUDzFaDR
GH UHJUDV LQGLYLGXDLV TXH SRVVDP WHU UHOHYADQFLD SDUD R SUREOHPD VHQGR WUDWDGR� (QWUHWDQWR� VH
FRQVLGHUDUPRV D KLSuRWHVH LQGX]LGD� RX VHMD� R FRQMXQWR WRWDO GH FOuDXVXODV LQGX]LGDV HP FDGD XP GRV
H[SHULPHQWRV� RV UHVXOWDGRV GHL[DP D GHVHMDU GR SRQWR GH YLVWD GH FODVVLnFDzFaDR� &RPR PHQFLRQDGR
DQWHULRUPHQWH� XP GRV PRWLYRV SRGH VHU D IDOWD GH HQFDGHDPHQWR GH SURJHQLWRUHV QD EDVH UHGX]LGD
FRQVLGHUDGD QHVWH WUDEDOKR� D TXDO VRPHQWH FRQVLGHUD DQLPDLV WLSDGRV� &RPR QRYRV DQLPDLV HVWaDR
VHQGR WLSDGRV HP ODERUDWuRULR� SUHWHQGH�VH LQFOXur�ORV QHVWD EDVH GH GDGRV� DXPHQWDQGR DVVLP WDQWR
R QuXPHUR GH H[HPSORV GH WUHLQDPHQWR TXDQWR DV SRVVLELOLGDGHV GH PDLRUHV H QRYRV HQFDGHDPHQWRV
TXH HVVHV DQLPDLV SRGHP SRVVLELOLWDU� 'HSRLV GH DYDOLDU MXQWR FRP RV HVSHFLDOLVWDV HQYROYLGRV DV
UHJUDV REWLGDV QRV SULPHLURV H[SHULPHQWRV� SUHWHQGH�VH GHVHQYROYHU QRYRV H[SHULPHQWRV SDUD XPD
QRYD H[WUDzFaDR GH FRQKHFLPHQWR�
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