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��� 3ODFDV GH PHGLomR GHVHQYROYLGDV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� &LUFXLWR OyJLFR GR FRPSDUDGRU FRP MDQHOD XWLOL]DGR QD KLVWHUHVH GH FRUUHQWH� � � � � ��

��� 2VFLODGRU XWLOL]DGR SDUD D OLPLWDomR GH IUHT�rQFLD GD KLVWHUHVH GH FRUUHQWH� � � � � � ��

��� 'LDJUDPD HVTXHPiWLFR GR VLVWHPD LPSOHPHQWDGR QD (3/' GR FLUFXLWR GH



/LVWD GH )LJXUDV �

PHGLomR GLJLWDO� UHVSRQViYHO SHOD PHGLomR GH YHORFLGDGH H PXOWLSOH[DomR GRV
VLQDLV GH VDtGD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 'LDJUDPD GH WHPSR GR GHFRGL¿FDGRU GH TXDGUDWXUD� �D� PiTXLQD JLUDQGR QR
VHQWLGR KRUiULR H �E� PiTXLQD JLUDQGR QR VHQWLGR DQWL�KRUiULR� � � � � � � � � � � � � � � � � � ���

��� 'LDJUDPD LPSOHPHQWDGR HP XPD GDV (3/'V UHVSRQViYHLV SHOD PHGLomR GH
WHQVmR �&, 7HQVmR &,�D�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 'LDJUDPD LPSOHPHQWDGR HP XPD GDV (3/'V UHVSRQViYHLV SHOD PHGLomR GH
WHQVmR �&, 7HQVmR &,�E�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'LDJUDPD HVTXHPiWLFR GR FLUFXLWR QHFHVViULR SDUD D PHGLomR GDV WHQV}HV
VREUH FDGD FKDYH TXH VHUmR SRVWHULRUPHQWH XWLOL]DGDV SHOD (3/'� � � � � � � � � � � � � ���

���� 6LQDLV GH FRPDQGR SURYHQLHQWHV GR VLVWHPD GH PHGLomR� fk6 H fk6
UHSUHVHQWDP RV HVWDGRV GDV FKDYHV DSyV D LQFOXVmR GR WHPSR PRUWR
SURYHQLHQWH GDV SODFDV GRV GULYHUV GH FRPDQGR GDV FKDYHV GH SRWrQFLD� � � � � � � ���

���� 'HWDOKH GD LQVWDODomR GR WRUTXtPHWUR URWDFLRQDO DFRSODGR HQWUH D PiTXLQD GH
LQGXomR H D PiTXLQD GH FRUUHQWH FRQWtQXD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'HWDOKH GD PiTXLQD GH LQGXomR XWLOL]DGD QD EDQFDGD H[SHULPHQWDO� 2 FRQHFWRU
GLVSRQLELOL]D RV VLQDLV GH WHQVmR QHFHVViULRV j PHGLomR GH ÀX[R� � � � � � � � � � � � � � ���

��� 6XSHUItFLH GH HUUR SDUD XP QHXU{QLR WUHLQDGR SDUD UHFRQKHFHU RV SDUHV
i�6=3> 3=7j H i5=3> 3=;j� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� (YROXomR GRV SHVRV HP FDGD XPD GDV VLPXODo}HV SDUD R WUHLQDPHQWR GH XP
~QLFR QHXU{QLR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR �� � � � � � � � ���

��� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR �� � � � � � � � ���

��� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR �� � � � � � � � ���

��� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR �� � � � � � � � ���

��� 6HJXQGD IXQomR XWLOL]DGD QD FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR
RII�OLQH� i�+{, @ �6=5 � {2 . 6=5 � {� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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��� )XQomR XWLOL]DGD SDUD D FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR
RII�OLQH�i2+{, @ {e� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� (YROXomR GR HUUR GXUDQWH R WUHLQDPHQWR XWLOL]DQGR D IXQomR
i�+{, @ �6=5 � {2 . 6=5 � {� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (YROXomR GR HUUR GXUDQWH R WUHLQDPHQWR XWLOL]DQGR D IXQomR i2+{, @ {e� � � � � � � � � ���

���� 7UHLQDPHQWR GD 51$ XWLOL]DQGR D SULPHLUD SURSRVWD SDUD WUHLQDPHQWR RQ�OLQH H
R DOJRULWPR %DFNSURSDJDWLRQ � (P W ����V� RV DOJRULWPRV GH WUHLQDPHQWR IRUDP
GHVDELOLWDGRV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� &XUYD GH HUUR UHIHUHQWH DR WUHLQDPHQWR GD 51$ XWLOL]DQGR D SULPHLUD SURSRVWD
SDUD WUHLQDPHQWR RQ�OLQH H R DOJRULWPR %DFNSURSDJDWLRQ � (P W ����V� RV
DOJRULWPRV GH WUHLQDPHQWR IRUDP GHVDELOLWDGRV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 7UHLQDPHQWR GD 0/3� SDUD D VHJXQGD IXQomR� XWLOL]DQGR D SULPHLUD SURSRVWD
SDUD WUHLQDPHQWR RQ�OLQH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� &RQMXQWR GH WUHLQDPHQWR XWLOL]DGR QR SUREOHPD GH FODVVL¿FDomR� � � � � � � � � � � � � � � ���

���� (UUR GXUDQWH R WUHLQDPHQWR SDUD R SUREOHPD GH FODVVL¿FDomR GH SDGU}HV�� � � � � � ���

���� $PSOLDomR GD ¿JXUD DQWHULRU SDUD XPD PHOKRU YLVXDOL]DomR GD FRQYHUJrQFLD
GRV DOJRULWPRV XWLOL]DGRV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� /LQKD GH GHFLVmR HQFRQWUDGD SHORV DOJRULWPRV GH WUHLQDPHQWR XWLOL]DGRV QR
SUREOHPD GH FODVVL¿FDomR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 6LVWHPD GH FRQWUROH D VHU LPSOHPHQWDGR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'LDJUDPD HVTXHPiWLFR GR REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR LPSOHPHQWDGR����

���� )OX[R UHDO H REVHUYDGR SDUD XPD IUHT�rQFLD GH DOLPHQWDomR GH ��+]� � � � � � � � � � ���

���� )OX[R UHDO H REVHUYDGR SDUD XPD IUHT�rQFLD GH DOLPHQWDomR GH ��+]� � � � � � � � � � ���

���� )OX[R UHDO H REVHUYDGR SDUD XPD IUHT�rQFLD GH DOLPHQWDomR GH ��+]� 9DULDomR
GH ���QD UHVLVWrQFLD HVWDWyULFD HP W ����V� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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���� )OX[R UHDO H REVHUYDGR SDUD XPD IUHT�rQFLD GH DOLPHQWDomR GH ��+]� 9DULDomR
GH ��� QD UHVLVWrQFLD HVWDWyULFD HP W ����V� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 7RSRORJLD 0/3 XWLOL]DGDV FRPR� �D� FRQWURODGRU GH ÀX[R H �E� FRQWURODGRU GH
YHORFLGDGH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 9HORFLGDGH GH UHIHUrQFLD �	433 udghoh@v� H PHGLGD� 3DUWLGD H UHYHUVmR GH
YHORFLGDGH� 3ULPHLUD SDUWLGD� SHVRV GD 51$ DPRVWUDGRV GH XPD GLVWULEXLomR
QRUPDO GH PpGLD QXOD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� )OX[R GH HVWDWRU GH HL[R GLUHWR GH UHIHUrQFLD H ÀX[R VLPXODGR� 3DUWLGD
H UHYHUVmR GH YHORFLGDGH� 3ULPHLUD SDUWLGD GD PiTXLQD� SHVRV GD 51$
DPRVWUDGRV GH XPD GLVWULEXLomR QRUPDO GH PpGLD QXOD� � � � � � � � � � � � � � � � � � � � � � � � ���

���� &RUUHQWH GH HVWDWRU GH HL[R GLUHWR H HL[R HP TXDGUDWXUD� 3DUWLGD H UHYHUVmR GH
YHORFLGDGH� 3ULPHLUD SDUWLGD GD PiTXLQD� SHVRV GD 51$ DPRVWUDGRV GH XPD
GLVWULEXLomR QRUPDO GH PpGLD QXOD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 9HORFLGDGH GH UHIHUrQFLD �	433 udghoh@v� H PHGLGD� 3DUWLGD H UHYHUVmR GH
YHORFLGDGH� 4XLQWD SDUWLGD� SHVRV GD 51$ SURYHQLHQWHV GDV SDUWLGDV DQWHULRUHV����

���� )OX[R GH HVWDWRU GH HL[R GLUHWR GH UHIHUrQFLD H ÀX[R VLPXODGR� 3DUWLGD H
UHYHUVmR GH YHORFLGDGH� 4XLQWD SDUWLGD GD PiTXLQD� SHVRV GD 51$ RULXQGRV
GDV SDUWLGDV DQWHULRUHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� &RUUHQWH GH HVWDWRU GH HL[R GLUHWR H HL[R HP TXDGUDWXUD� 3DUWLGD H UHYHUVmR GH
YHORFLGDGH� 4XLQWD SDUWLGD GD PiTXLQD� SHVRV GD 51$ RULXQGRV GDV SDUWLGDV
DQWHULRUHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 'LDJUDPD HVTXHPiWLFR GR FRQWUROH YHWRULDO GLUHWR GR PRWRU GH LQGXomR
XWLOL]DQGR VLVWHPD GH HL[RV RULHQWDGRV SHOR ÀX[R GH URWRU� � � � � � � � � � � � � � � � � � � � � � ���

���� 0/3 XWLOL]DGD FRPR FRQWURODGRU GH YHORFLGDGH QR FRQWUROH YHWRULDO GLUHWR� � � � � � � ���

���� &XUYDV GH UHVSRVWD GR FRQWUROH LPSOHPHQWDGR� 2EVHUYD�VH D FXUYD GH
YHORFLGDGH UHDO H GH UHIHUrQFLD �:U H :UHI� UHVSHFWLYDPHQWH�� FRQMXJDGR
REVHUYDGR H GH UHIHUrQFLD �7HREV H 7HUHI� UHVSHFWLYDPHQWH� H FRUUHQWH GH HL[R
GLUHWR �,VGR� UHVSRQViYHO SHOR ÀX[R�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� $PSOLDomR GD FXUYD GH YHORFLGDGH GD )LJXUD DQWHULRU� 2EVHUYD�VH R SHTXHQR
VREUH�VLQDO H[LVWHQWH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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���� *Ui¿FR GR FRQMXJDGR HP IXQomR GD YHORFLGDGH GR PRWRU� � � � � � � � � � � � � � � � � � � � � � ���

%�� 'LDJUDPD GH OLJDo}HV GR EDUUDPHQWR '& XWLOL]DGR SHOD EDQFDGD H[SHULPHQWDO
GHVHQYROYLGD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR HOpWULFR GD SODFD GH LQWHUIDFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR HOpWULFR GRV EXIIHUV XWLOL]DGRV SHOD SODFD GH LQWHUIDFH� � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR GD SODFD GH PHGLo}HV GLJLWDLV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR GH KLVWHUHVH GHVHQYROYLGR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR HOHWU{QLFR SDUD D PHGLomR GH ÀX[R XWLOL]DQGR ERELQDV SHVTXLVDGRUDV� � ���

%�� &LUFXLWR SDUD D PHGLomR GH ÀX[R XWLOL]DQGR WHQV}HV SDUFLDLV� � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR SDUD D PHGLomR GR WRUTXH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� &LUFXLWR SDUD D PHGLomR DQDOyJLFD GDV WHQV}HV H FRUUHQWHV� � � � � � � � � � � � � � � � � � � � ���

%��� &LUFXLWR SDUD D PHGLomR GD WHQVmR DSOLFDGD j PiTXLQD� XWLOL]DQGR D LQWHJUDomR
QR SHUtRGR GH 3:0� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� &LUFXLWR SDUD D WUDQVIRUPDomR GDV JUDQGH]DV WULIiVLFDV HP JUDQGH]DV GR
VLVWHPD GH HL[RV �� ¿[RV QR HVWDWRU� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� &LUFXLWR SDUD D LQWHUIDFH HQWUH DV SODFDV GH FRPDQGR GRV ,*%7V H R LQYHUVRU� � � ���

%��� &LUFXLWR SDUD D DTXLVLomR GDV FRUUHQWHV H WHQV}HV QD PiTXLQD� � � � � � � � � � � � � � � � � ���

%��� &LUFXLWR SDUD R FRQWUROH GD WHQVmR GR EDUUDPHQWR '&� � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� &LUFXLWR SDUD D PHGLomR GD YHORFLGDGH XWLOL]DQGR R WDFRJHUDGRU� � � � � � � � � � � � � � � � ���

&�� %RELQDV 3HVTXLVDGRUD� &RQ¿JXUDomR DGRWDGD� (L[R PDJQpWLFR FHQWUDGR HP
XP GHQWH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&�� %RELQDV SHVTXLVDGRUDV� 'LVWULEXLomR HVSDFLDO GRV HL[RV �� QR HVWDWRU GD
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PiTXLQD XWLOL]DGD� 2V Q~PHURV LQGLFDGRV VH UHIHUHP jV UDQKXUDV GR HVWDWRU� � � ���

&�� ,PSOHPHQWDomR SUiWLFD GDV ERELQDV SHVTXLVDGRUDV SDUD R HL[R � H �� $
QXPHUDomR UHIHUH�VH DR Q~PHUR GH UDQKXUDV GH HVWDWRU� � � � � � � � � � � � � � � � � � � � � � � ���

'�� 'LVWULEXLomR HVSDFLDO GRV HQURODPHQWRV GH XPD IDVH GR HVWDWRU� � � � � � � � � � � � � � � � ���

'�� 'LDJUDPD IDVRULDO GDV WHQV}HV LQGX]LGDV QDV ERELQDV q� H q2� � � � � � � � � � � � � � � � � ���

'�� 'LDJUDPD IDVRULDO SDUD D GLIHUHQoD GDV WHQV}HV SDUFLDLV QDV ERELQDV GH FDGD
XPD GDV IDVHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

'�� 6LVWHPD GH HL[RV XWLOL]DGR SDUD D PXGDQoD GH YDULiYHLV� � � � � � � � � � � � � � � � � � � � � � � ���

(�� 'LVSRVLomR GRV MXPSHUV H FRQHFWRUHV GR GULYHU GH FRPDQGR 6.+,��� � � � � � � � � � ���

(�� 'LDJUDPD HVTXHPiWLFR GR VHPLGULYHU GH FRPDQGR� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� )RUPD GH RQGD GH Y�. H� IXQomR GRV SDUkPHWURV U�. H F�.� � � � � � � � � � � � � � � � � ���



/LVWD GH 7DEHODV

��� 6LQDLV XWLOL]DGRV SHOD SODFD GH 6WDUWXS H &KRSSHU GLVSRQtYHLV QR FRQHFWRU '%� � ��

��� 6LQDLV GH FRPDQGR SDUD RV JDWHV GRV ,*%7V� &RQHFWRU 3��� � � � � � � � � � � � � � � � � � � � ��

��� 6LQDLV GH FRQWUROH XWLOL]DGRV SHOR FLUFXLWR� &RQHFWRU 3��� � � � � � � � � � � � � � � � � � � � � � � � ��

��� 6LQDLV GH FRPDQGR SDUD RV JDWHV GRV ,*%7V� &RQHFWRU 3��� � � � � � � � � � � � � � � � � � � � ��

��� 6LQDLV GH HQWUDGD SDUD R FLUFXLWR GH KLVWHUHVH� &RQHFWRU 3�� � � � � � � � � � � � � � � � � � � � ��

��� 3LQDJHP GR FRQHFWRU 3�� TXH GLVSRQLELOL]D RV VLQDLV GDV PHGLo}HV GDV
FRUUHQWHV H WHQV}HV GH IDVH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 3LQDJHP GR FRQHFWRU 3�� TXH GLVSRQLELOL]D RV VLQDLV GDV PHGLo}HV
QHFHVViULDV DR FLUFXLWR GH PHGLomR GLJLWDO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 3LQDJHP GR FRQHFWRU 3�� UHVSRQViYHO SRU IRUQHFHU RV YDORUHV GH WHQVmR H
FRUUHQWH SURYHQLHQWHV GR FLUFXLWR GH DTXLVLomR GH FRUUHQWH H WHQVmR� � � � � � � � � � � � ���

��� 3LQDJHP GR FRQHFWRU 3�� UHVSRQViYHO GLVSRQLELOL]DU SDUD D SODFD GH LQWHUIDFH
DV JUDQGH]DV DQDOyJLFDV PHGLGDV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GLJLWDO
DR HQFRGHU LQFUHPHQWDO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GLJLWDO
j SODFD GH DTXLVLomR GH FRUUHQWH H WHQVmR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� XWLOL]DGR SDUD FRQHFWDU D SODFD GH PHGLomR GLJLWDO
SODFD GH LQWHUIDFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 6LQDLV GH FRQWUROH GD SODFD GH PHGLomR GLJLWDO H D UHVSHFWLYD JUDQGH]D
GLVSRQLELOL]DGD QD VDtGD GR FLUFXLWR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



/LVWD GH 7DEHODV ��

���� 7DEHOD 9HUGDGH GRV HVWDGRV SRVVtYHLV DVVXPLGRV SHODV FKDYHV fk6 H @fk6 H
FRQVHTXHQWH VDtGD GRV DPSOL¿FDGRUHV RSHUDFLRQDLV � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH
WRUTXH H ÀX[R DR WRUTXtPHWUR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH
WRUTXH H ÀX[R D PiTXLQD GH LQGXomR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH
WRUTXH H ÀX[R D SODFD GH LQWHUIDFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SHOD DOLPHQWDomR GR FLUFXLWR GR
WDFRJHUDGRU H SRU GLVRQLELOL]DU R VLQDO GH FRUUHQWH GH VDtGD GR FLUFXLWR� � � � � � � � � ���

���� 3LQDJHP GR FRQHFWRU 3�� XWLOL]DGR SDUD FRQHFWDU D SODFD GH DTXLVLomR GH
GDGRV j SODFD GH LQWHUIDFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3DUkPHWURV GD PiTXLQD GH LQGXomR XWLOL]DGD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3DUkPHWURV GD PiTXLQD GH FRUUHQWH FRQWtQXD XWLOL]DGD � � � � � � � � � � � � � � � � � � � � � � � � ���

��� &RQGLo}HV LQLFLDLV SDUD R SDU +eldv> shvr, XWLOL]DGR QR WUHLQDPHQWR GH XP ~QLFR
QHXU{QLR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� *DQKRV GRV WUHLQDPHQWRV XWLOL]DGRV SRU FDGD XP GRV DOJRULWPRV XWLOL]DGRV� � � � � ���

��� 1~PHUR GH HSRFKV QHFHVViULDV DR WUHLQDPHQWR GH XP ~QLFR QHXU{QLR� /LPLWH
GH HUUR HVWLSXODGR HP 433e� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 3DUkPHWURV GRV DOJRULWPRV GH WUHLQDPHQWRV XWLOL]DGRV SDUD D IXQomR i�� � � � � � � � ���

��� 3DUkPHWURV GRV DOJRULWPRV GH WUHLQDPHQWRV XWLOL]DGRV SDUD D IXQomR i2� � � � � � � � ���

��� 1~PHUR GH HSRFKV QHFHVViULDV DR WUHLQDPHQWR GD 51$ SDUD DV IXQomR
DSUHVHQWDGDV� /LPLWH GH HUUR LJXDO D 5=8 � 433� H Q~PHUR Pi[LPR GH HSRFKV

LJXDO D ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 7HPSR GH SURFHVVDPHQWR �HP VHJXQGRV� QHFHVViULR D FDGD DOJRULWPR SDUD
R WUHLQDPHQWR GD 51$� FRQVLGHUDQGR FDGD XPD GDV IXQo}HV H RV OLPLWHV
LPSRVWRV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



/LVWD GH 7DEHODV ��

��� 1XPHUDomR XWLOL]DGD QDV ¿JXUDV SDUD D LGHQWL¿FDomR GDV FXUYDV� � � � � � � � � � � � � � � ���

��� 3DUkPHWURV GR WUHLQDPHQWR SDUD FDGD XP GRV DOJRULWPRV XWLOL]DGRV QR
SUREOHPD GH FODVVL¿FDomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� &ODVVL¿FDo}HV HUUDGDV SDUD R FRQMXQWR GH WUHLQDPHQWR� � � � � � � � � � � � � � � � � � � � � � � � ���

���� (UUR GH FODVVL¿FDomR SDUD R FRQMXQWR GH YDOLGDomR� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� ,GHQWL¿FDomR GDV FXUYDV PRVWUDGDV GR REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR� � � ���

(�� 9DORUHV WtSLFRV GR GULYHU GH FRPDQGR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� &RQHFWRU GH HQWUDGD � �� SLQRV� PRGHOR ',1 ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� &RQHFWRU GH VDtGD GRV VLQDLV GH FRPDQGR SDUD R ,*%7� PRGHOR 02/(; ���������

(�� -XPSHUV XWLOL]DGRV QD SODFD GR GULYHU GH FRPDQGR� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� &RPSRQHQWHV GH DMXVWH XWLOL]DGRV QD SODFD GR GULYHU GH FRPDQGR� � � � � � � � � � � � � ���

(�� 9DORUHV WtSLFRV SDUD R GLVSDUR RX FRUWH GR ,*%7� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� 7DEHOD 9HUGDGH SDUD R VLQDO GH HUUR HP QtYHO DOWR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� 9DULDomR GR WHPSR PRUWR HP IXQomR GR UHVLVWRU UA( � � � � � � � � � � � � � � � � � � � � � � � � � ���

(�� 9DORUHV FDUDFWHUtVWLFRV GRV FRPSRQHQWHV SDUD ,*%7 ����9 � � � � � � � � � � � � � � � � � � � ���

(��� 9DORUHV FDUDFWHUtVWLFRV GRV FRPSRQHQWHV SDUD ,*%7 ����9 � � � � � � � � � � � � � � � � � � � ���





&DStWXOR �
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5HGHV 1HXUDLV $UWL¿FLDLV �51$V� VmR IHUUDPHQWDV SRGHURVDV TXH SRGHP VHU XWLOL]DGDV HP

YiULRV WLSRV GH SUREOHPDV FRPR� SRU H[HPSOR� SUREOHPDV GH FODVVL¿FDomR� GH DSUR[LPDomR

GH IXQo}HV� GH LQWHUSRODomR� RX� DLQGD� GH SUHGLomR� GHQWUH RXWUDV DSOLFDo}HV� 'HYLGR j

VXD DPSOD JDPD GH XWLOL]DomR� 51$V SRVVLELOLWDP XPD LQWHUGLVFLSOLQDULHGDGH DFHQWXDGD�

QD TXDO XWLOL]D�VH D 51$ FRPR XPD IHUUDPHQWD SDUD VROXFLRQDU XP SUREOHPD HVSHFt¿FR

GH XPD GHWHUPLQDGD iUHD RX GLVFLSOLQD� 3RUWDQWR� HQFRQWUDP�VH H[HPSORV GH DSOLFDomR GH

51$V HP iUHDV GLYHUVDV H GLVWLQWDV FRPR� SRU H[HPSOR� HFRQRPLD� VD~GH� DJULFXOWXUD RX

HQJHQKDULD� HQWUH RXWUDV�

$ XWLOL]DomR GH 51$V� SULQFLSDOPHQWH QR TXH FRQFHUQH j WRSRORJLD �PDQHLUD

SHOD TXDO RV QHXU{QLRV HVWmR FRQHFWDGRV� 0XOWL/D\HU SHUFHSWURQ �0/3�� HQIUHQWD�

SULQFLSDOPHQWH� GXDV GL¿FXOGDGHV� ,QLFLDOPHQWH� D HVFROKD GD GLPHQVmR GD UHGH DLQGD

p IHLWD GH IRUPD HPStULFD� H[LVWLQGR DOJXQV DOJRULWPRV TXH HIHWXDP PRGL¿FDo}HV QD

HVWUXWXUD GD UHGH QR GHFRUUHU GR WUHLQDPHQWR� (P VHJXQGR OXJDU� R WHPSR JDVWR GXUDQWH R

WUHLQDPHQWR� QRUPDOPHQWH UHDOL]DGR RII�OLQH� p XPD IXQomR GR DOJRULWPR H GRV SDUkPHWURV

GH WUHLQDPHQWR HVFROKLGRV� QmR H[LVWLQGR� QD JUDQGH PDLRULD GDV YH]HV� XP HVWXGR

PDWHPiWLFR VREUH D FRQYHUJrQFLD GR DOJRULWPR RX GH VHXV SDUkPHWURV� $OpP GLVVR� D

LPSOHPHQWDomR GH XP GHWHUPLQDGR DOJRULWPR GH WUHLQDPHQWR QmR p� PXLWDV YH]HV� WULYLDO�

VHQGR QHFHVViULDV PRGL¿FDo}HV HP IXQomR GR SUREOHPD HP TXHVWmR�

1HVWH WUDEDOKR VmR SURSRVWRV DOJXQV DOJRULWPRV KtEULGRV GH WUHLQDPHQWR� e

XWLOL]DGD XPD WHRULD GH FRQWUROH� FRQKHFLGD SRU 6LVWHPDV GH (VWUXWXUD 9DULiYHO �6(9� >,WNLV�

����@ H� PDLV HVSHFL¿FDGDPHQWH� &RQWUROH SRU 0RGRV 'HVOL]DQWHV �&0'�>8WNLQ� ����@�

SDUD R WUHLQDPHQWR GH 0/3V� 6LVWHPDV GH &0' VmR HTXLYDOHQWHV D VLVWHPDV GH DOWR JDQKR

H TXH DSUHVHQWDP UREXVWH] IUHQWH D YDULDo}HV SDUDPpWULFDV� 2SWRX�VH SRU XWLOL]DU HVWD

WpFQLFD GH FRQWUROH� DOpP GH VHU XPD WHRULD EHP FRQVROLGDGD� SDUD SRVVLELOLWDU R FRQWUROH



&DStWXOR �� ,QWURGXomR ��

GR DMXVWH GRV SDUkPHWURV GD 51$ H SRVVLELOLWDU XP HVWXGR DQDOtWLFR GRV JDQKRV HQYROYLGRV

QR WUHLQDPHQWR�

(QFRQWUDP�VH� QD OLWHUDWXUD WpFQLFD� WUDEDOKRV HQYROYHQGR 51$V H VLVWHPDV GH

FRQWUROH� 1RV WUDEDOKRV HQFRQWUDGRV� D 51$ SDUWLFLSD GR FRQWUROH� VHQGR UHVSRQViYHO GLUHWD

RX LQGLUHWD SRU DOJXPD HWDSD GR FRQWUROH FRPR� SRU H[HPSOR� D REVHUYDomR GH DOJXPD

YDULiYHO QHFHVViULD� 1mR IRL HQFRQWUDGD QHQKXPD DSOLFDomR GLUHWD GH VLVWHPDV GH FRQWUROH

QR WUHLQDPHQWR GD 51$� EHP FRPR QmR VH HQFRQWURX QHQKXP DOJRULWPR JHQpULFR GH

WUHLQDPHQWR XWLOL]DQGR D PHWRGRORJLD GH 6(9� 2EMHWLYD�VH� SRUWDQWR� GHVHQYROYHU DOJRULWPRV

GH WUHLQDPHQWR TXH SRVVXDP DV FDUDFWHUtVWLFDV GH UREXVWH] H YHORFLGDGH GH FRQYHUJrQFLD�

LQHUHQWHV D VLVWHPDV GH &0'�

&RP D PHWRGRORJLD DGRWDGD� R SUREOHPD GH WUHLQDPHQWR GH 0/3 p WUDWDGR H

VROXFLRQDGR FRPR XP SUREOHPD GH FRQWUROH� 'HVWD IRUPD� D WHRULD GH &0' p DSOLFDGD

GLUHWDPHQWH QR WUHLQDPHQWR GD 0/3� $ 51$ p� SRUWDQWR� WUDWDGD FRPR XP VLVWHPD D VHU

FRQWURODGR H QmR FRPR XPD SDUWH GR VLVWHPD GH FRQWUROH� $ PHWRGRORJLD SRVVLELOLWD� DLQGD�

XP HVWXGR PDWHPiWLFR DSURIXQGDGR VREUH D FRQYHUJrQFLD H RV OLPLWHV GRV SDUkPHWURV

HQYROYLGRV QR WUHLQDPHQWR� &RPR PHQFLRQDGR DQWHULRUPHQWH� SDUD RV DOJRULWPRV GH

WUHLQDPHQWR QRUPDOPHQWH XWLOL]DGRV� QmR H[LVWH XP HVWXGR PDWHPiWLFR VREUH RV OLPLWHV

QRV TXDLV RV SDUkPHWURV HQYROYLGRV QR WUHLQDPHQWR GHYHP SHUPDQHFHU�

6mR SURSRVWRV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH H RQ�OLQH� 2V DOJRULWPRV GH

WUHLQDPHQWR RII�OLQH VmR FRPSDUDGRV FRP DOJRULWPRV EHP GLYXOJDGRV H FRQKHFLGRV QD iUHD

GH 51$V� 2V DOJRULWPRV SDUD WUHLQDPHQWR RQ�OLQH VmR XWLOL]DGRV QR GHVHQYROYLPHQWR GH

XP VLVWHPD GH DFLRQDPHQWR SDUD XP PRWRU GH LQGXomR� 2EMHWLYD�VH� SRUWDQWR� GHVHQYROYHU

XP VLVWHPD GH FRQWUROH TXH VHMD R PDLV LQGHSHQGHQWH SRVVtYHO GRV SDUkPHWURV GR PRWRU�

VHQGR FDSD] GH VH DGDSWDU j PiTXLQD TXH VH GHVHMD FRQWURODU�

3RGH�VH OLVWDU RV VHJXLQWHV SRQWRV SULQFLSDLV GH FRQWULEXLomR GHVWH WUDEDOKR�

�� 'HVHQYROYLPHQWR H DQiOLVH PDWHPiWLFD GH GRLV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH�

VHQGR R SULQFLSDO GHOHV D VHJXQGD SURSRVWD GH WUHLQDPHQWR �VHomR �����

�� 'HVHQYROYLPHQWR H DQiOLVH PDWHPiWLFD GH GRLV DOJRULWPRV GH WUHLQDPHQWR RQ�OLQH�
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FRP HQIRTXH j SULPHLUD SURSRVWD GH WUHLQDPHQWR �VHomR �����

�� 'HVHQYROYLPHQWR GH XPD EDQFDGD H[SHULPHQWDO FRP UHFXUVRV GH KDUGZDUH FDSD�

]HV GH SRVVLELOLWDU D LPSOHPHQWDomR H FRPSDUDomR GH GLYHUVDV WpFQLFDV GH DFLR�

QDPHQWR GH PiTXLQDV GH LQGXomR�

�� $SUHVHQWDomR GH XPD WpFQLFD GH DFLRQDPHQWR HOpWULFR XWLOL]DQGR UHGHV QHXUDLV

DUWL¿FLDLV�

&RPR FRQVHT�rQFLD GR WUDEDOKR GHVHQYROYLGR� IRUDP SXEOLFDGRV GRLV DUWLJRV HP

UHYLVWDV LQWHUQDFLRQDLV �>3DUPD HW DO�� ����E�3DUPD HW DO�� ����E@�� XP DUWLJR HP FRQJUHVVR

LQWHUQDFLRQDO �>3DUPD HW DO�� ����F@� H VHLV DUWLJRV HP FRQJUHVVRV QDFLRQDLV � >3DUPD

HW DO�� ����D� 3DUPD HW DO�� ����D� 3DUPD HW DO�� ����F� 3DUPD HW DO�� ����D� 3DUPD HW DO��

����F�1HYHV HW DO�� ����@��

(VWH WUDEDOKR p GLYLGLGR HP RLWR SDUWHV� D VDEHU�

�� 3ULPHLUR FDStWXOR� e IHLWD XPD DERUGDJHP JHQpULFD GRV REMHWLYRV GHVWH WUDEDOKR�

PRVWUDQGR D UHOHYkQFLD H RULJLQDOLGDGH GR DVVXQWR WUDWDGR�

�� 6HJXQGR FDStWXOR� )D]�VH XPD DERUGDJHP GRV FRQFHLWRV EiVLFRV GH 51$V� 6mR

PRVWUDGDV DV SULQFLSDLV WRSRORJLDV GH 51$V� e IHLWR XP HVWXGR GRV SULQFLSDLV

DOJRULWPRV GH WUHLQDPHQWR SDUD 0/3�

�� 7HUFHLUR FDStWXOR� e IHLWR XP HVWXGR LQWURGXWyULR DRV FRQFHLWRV GH 6(9 H &0'� $

PHWRGRORJLD D VHU DSOLFDGD QRV DOJRULWPRV GH WUHLQDPHQWR p PRVWUDGD DWUDYpV GH

XP H[HPSOR DERUGDQGR VLVWHPDV FRQWtQXRV H VLVWHPDV GLVFUHWRV�

�� 4XDUWR FDStWXOR� 2V DOJRULWPRV GH WUHLQDPHQWR VmR SURSRVWRV H DQDOLVDGRV PDWH�

PDWLFDPHQWH� 6mR SURSRVWRV GRLV DOJRULWPRV SDUD WUHLQDPHQWR RII�OLQH H GRLV SDUD

WUHLQDPHQWR RQ�OLQH�

�� 4XLQWR FDStWXOR� 6mR PRVWUDGRV RV GHWDOKHV GD EDQFDGD H[SHULPHQWDO QD TXDO VHUi

LPSOHPHQWDGR R VLVWHPD GH FRQWUROH GR PRWRU GH LQGXomR XWLOL]DQGR 0/3V�

�� 6H[WR FDStWXOR� 8WLOL]DP�VH 51$V HP SUREOHPDV GH DSUR[LPDomR GH IXQo}HV H

RV UHVXOWDGRV GD FRPSDUDomR HQWUH RV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH SURSRV�

WRV H H[LVWHQWHV VmR PRVWUDGRV� 6mR PRVWUDGRV UHVXOWDGRV GD DSOLFDomR GR WUHL�
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QDPHQWR RQ�OLQH SURSRVWR HP SUREOHPDV GH DSUR[LPDomR GH IXQo}HV WHPSRUDLV�

$SUHVHQWDP�VH UHVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV GR VLVWHPD GH FRQWUROH

SURSRVWR� 6mR DSUHVHQWDGDV DV FRQFOXV}HV H SURSRVWDV GH FRQWLQXLGDGH GR WUDED�

OKR�

�� 6pWLPR FDStWXOR� $V SULQFLSDLV FRQFOXV}HV GHVWH WUDEDOKR VmR DSUHVHQWDGDV QHVWH

FDStWXOR� EHP FRPR DV SURSRVWDV SDUD WUDEDOKRV IXWXURV�

�� $SrQGLFHV� 3DUD SURSLFLDU XPPHOKRU HQWHQGLPHQWR GRV DVVXQWRV DERUGDGRV QHVWH

WUDEDOKR H IDFLOLWDU D OHLWXUD GHVWH WH[WR� RSWRX�VH SRU FRORFDU� HP VHSDUDGR GR WH[WR

SULQFLSDO� DOJXQV tWHQV UHOHYDQWHV DR WySLFRV DERUGDGRV QHVWD WHVH�
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5HGHV 1HXUDLV $UWL¿FLDLV

1HVWH FDStWXOR VHUi DSUHVHQWDGD XPD EUHYH LQWURGXomR DR KLVWyULFR GH UHGHV 1HXUDLV

$UWL¿FLDLV �51$V� H VHUmR DERUGDGRV RV SULQFLSDLV DOJRULWPRV SDUD R WUHLQDPHQWR GD

WRSRORJLD 0XOWL/D\HU 3HUFHSWURQ �0/3��

��� ,QWURGXomR

$ RULJHP GR HVWXGR GH 51$V DGYpP GD WHQWDWLYD GH PRGHODJHP GR QHXU{QLR ELROyJLFR H

VXDV LQWHUFRQH[}HV� (QWUHWDQWR� VH R HVWXGR GR QHXU{QLR ELROyJLFR H GR FRUWH[ FHUHEUDO

KXPDQR WHP DYDQoDGR FRQVWDQWHPHQWH� R HVWXGR GH UHGHV QHXUDLV DUWL¿FLDLV QmR SRVVXL

PDLV R VHX YtQFXOR RULJLQDO FRP R QHXU{QLR ELROyJLFR H� DJRUD� XPD 51$ p YLVWD FRPR XPD

IHUUDPHQWD GH WUDEDOKR TXH SRGH VHU DSOLFDGD HP GLYHUVDV VLWXDo}HV� LQGHSHQGHQWHPHQWH

GH VXD RULJHP ELROyJLFD�

2 HVWXGR GH 51$V LQLFLRX R VHX GHVHQYROYLPHQWR FRP R PRGHOR PDWHPiWLFR GR

QHXU{QLR ELROyJLFR SURSRVWR SRU 0F&XOORFK H 3LWWV� HP ���� >0F&XOORFK 	 3LWWV� ����@� 2

PRGHOR LGHDOL]DGR SHORV SHVTXLVDGRUHV LPSOHPHQWD� EDVLFDPHQWH� XPD IXQomR GH OLPLDU

�(TXDomR ���� DSOLFDGD D XP VRPDWyULR SRQGHUDGR SHORV SHVRV �(TXDomR ����� $ DWLYDomR

GR QHXU{QLR RFRUUH TXDQGR R VRPDWyULR GDV HQWUDGDV� SRQGHUDGR SHORV SHVRV� XOWUDSDVVD

R YDORU GH OLPLDU ���� 'HVWD IRUPD� LPSOHPHQWRX�VH PDWHPDWLFDPHQWH R PRGHOR VLPSOL¿FDGR

GDV VLQDSVHV �DWUDYpV GD SRQGHUDomR GDV HQWUDGDV SHORV SHVRVZ?� H GR SRWHQFLDO GH DomR

GR QHXU{QLR �DWUDYpV GD IXQomR GH OLPLDU��

2 QHXU{QLR GH 0F&XOORFK H 3LWWV� RX QRGR 0&3 FRPR p FRQKHFLGR� p PRVWUDGR QD

)LJXUD ����
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)LJXUD ���� 1RGR 0&3� 0RGHOR GR QHXU{QLR DUWL¿FLDO LGHDOL]DGR SRU 0F&XOORFK H 3LWWV�

|+k, @

�
4 vh k A �
3 vh k ? �

�����

k @
?[
,'�

[, �Z, �����

'HYLGR j IXQomR GH OLPLDU� XWLOL]DGD SULQFLSDOPHQWH TXDQGR R QHXU{QLR H[HFXWD

IXQo}HV %RROHDQDV� HVWH PRGHOR p� PXLWDV YH]HV� FRQKHFLGR FRPR SRUWDV GH OLPLDU

�7UHVKROG JDWHV� >+�+DVVRXQ� ����@�

$QDOLVDQGR DV (TXDo}HV ��� H ���� SRGH�VH HVFUHYHU TXH R QHXU{QLR VHUi DWLYDGR

TXDQGR�

?[
,'�

[, �Z, A �> RX�

?[
,'�

^[, �Z,`� � A 3>

2EVHUYD�VH TXH D LQHTXDomR DFLPD p D H[SUHVVmR GH XP KLSHUSODQR QR HVSDoR

GH¿QLGR SHODV YDULiYHLV [, H � �WHUPR GH SRODUL]DomR RX ELDV�� 1R FDVR GH GXDV YDULiYHLV



&DStWXOR �� 5HGHV 1HXUDLV $UWL¿FLDLV ��

�[� H [2� SRGH�VH HVFUHYHU�

[� �Z� .[2 �Z2 � � A 3� RX�

[� A �
Z2

Z�
�[2 .

�

Z�
�

2X VHMD� D H[SUHVVmR GH XP VHPLSODQR GH [� HP IXQomR GH [2� FXMD LQFOLQDomR p

GDGD SRU �
Z2

Z�
H RII�VHW GH

�

Z�
�

&RQFOXL�VH� SRUWDQWR� TXH XP ~QLFR QRGR 0&3 p FDSD] GH GLVFULPLQDU VRPHQWH

FODVVHV TXH VHMDP OLQHDUPHQWH VHSDUiYHLV� QmR SRGHQGR VHU DSOLFDGR D XPD JDPD PDLV

DPSOD GH SUREOHPDV� (P FDVRV VLPSOHV� FRPR R ³RX�H[FOXVLYR´� QmR p SRVVtYHO HQFRQWUDU

XP FRQMXQWR GH SDUkPHWURV �SHVRV Z� WDLV TXH R QRGR LPSOHPHQWH D IXQomR GHVHMDGD�

(VWH IDWR IRL H[SORUDGR QR OLYUR SXEOLFDGR SRU 0LQVN\ H 3DSHUW HP ���� >0LQVN\ 	 3DSHUW�

����@� PRVWUDQGR DV GH¿FLrQFLDV H OLPLWDo}HV GR QRGR 0&3�

$QWHULRUPHQWH j SXEOLFDomR GH 0LQVN\ H 3DSHUW� HP ���� 'RQDOG +HEE >+HEE�

����@ GHVFUHYHX D SULPHLUD WHRULD QHXUR�¿VLROyJLFD SDUD D PRGL¿FDomR GH VLQDSVHV HP

QHXU{QLRV DQLPDLV� (VWD WHRULD p PXLWR XWLOL]DGD HP DOJRULWPRV GH WUHLQDPHQWR GH 51$V�

GDQGR RULJHP j FKDPDGD 5HJUD GH +HEE�

%HUQDUG :LGURZ H 0DUFLDQ +RII >:LGURZ 	 +RII� �����:LGURZ� ����@ DSUHVHQWDUDP

XPD UHJUD GH WUHLQDPHQWR SDUD R VHX QHXU{QLR� FKDPDGR $'$/,1( �$'$SWLYH /,1(DU

FRPELQHU�� QD TXDO R DMXVWH GRV SHVRV p XPD IXQomR GR HUUR HQWUH R YDORU GHVHMDGR SDUD D

VDtGD H R YDORU DWXDO IRUQHFLGR SHOR HOHPHQWR� (VVD UHJUD ¿FRX FRQKHFLGD FRPR ³5HJUD GH

7UHLQDPHQWR GH:LGURZ�+RII ´� D TXDO HYROXLX SDUD D ´5HJUD 'HOWD´� H� SRVWHULRUPHQWH� SDUD

R ³%DFNSURSDJDWLRQ´ >5XPHOKDUW HW DO�� ����@�

(P ���� >5RVHQEODWW� ����@� 5RVHQEODWW H[SORUD XPD WRSRORJLD GH 51$� D TXDO

HOH GHQRPLQD SHUFHSWURQ� FRPSRVWD GH GXDV FDPDGDV� (P VHX SHUFHSWURQ� RV SHVRV

GD SULPHLUD FDPDGD VmR HVFROKLGRV DOHDWRULDPHQWH H PDQWLGRV ¿[RV GXUDQWH WRGR R

WUHLQDPHQWR� RV SHVRV GD VHJXQGD FDPDGD VmR� HQWmR� DMXVWDGRV GH IRUPD D SRVVLELOLWDU

R UHFRQKHFLPHQWR GH LPDJHQV� &RP VHX WUDEDOKR 5RVHQEODWW LQVWLJRX YiULRV SHVTXLVDGRUHV
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D GHVHQYROYHUHP GLYHUVRV WUDEDOKRV SRLV ¿FDUD SURYDGR D SRWHQFLDOLGDGH GH 51$V HP

SUREOHPDV FRPSOH[RV� FRPR p R FDVR GH UHFRQKHFLPHQWR GH LPDJHQV� (VWH JUDQGH Q~PHUR

GH QRYRV WUDEDOKRV GHVHQYROYLGRV FRP 51$V SHUGXURX DWp D SXEOLFDomR GR WUDEDOKR GH

0LQVN\ H 3DSHUW� HP ����� GHVDFUHGLWDQGR D SRWHQFLDOLGDGH GDV 51$V�

+RS¿HOG� HP ���� >+RS¿HOG� ����@� LQWURGX]LX D DUTXLWHWXUD UHFRUUHQWH�

RULJLQDOPHQWH LGHDOL]DGD SDUD D XWLOL]DomR FRPR PHPyULDV DVVRFLDWLYDV� (P VHX WUDEDOKR

HOH GHVFUHYH XPD IXQomR GH HQHUJLD SDUD D UHGH� GHPRQVWUDQGR TXH HVWD IXQomR

p PRQRWRQLFDPHQWH GHFUHVFHQWH H ID]HQGR XPD DVVRFLDomR FRP IHQ{PHQRV ItVLFRV�

8WLOL]DQGR WHRULDV GD )tVLFD� GLYHUVRV SHVTXLVDGRUHV GD )tVLFD IRUDP DWUDtGRV SDUD D iUHD

GH 51$V� SURSLFLDQGR XP QRYR GHVHQYROYLPHQWR GD iUHD�

(P WUDEDOKR SXEOLFDGR HP ���� >&\EHQNR� ����@� &\EHQNR SURYD� EDVHDGR QR

WHRUHPD GH +DKQ�%DQDFK >/XHQEHUJHU� ����@� D XQLYHUVDOLGDGH QD DSUR[LPDomR GH IXQo}HV

FRQWtQXDV SRU 51$V IHHGIRUZDUG FRP XPD FDPDGD HVFRQGLGD� XWLOL]DQGR IXQomR GH

DWLYDomR VLJPRLGDO� H XPD FDPDGD GH VDtGD� XWLOL]DQGR D VDtGD OLQHDU GR QHXU{QLR�

1R HVWXGR UHDOL]DGR SRU %LVKRS� HP ���� >%LVKRS� ����@� IRL H[SORUDGD D UHODomR

DSHQDV OLQHDU GR Q~PHUR GH SDUkPHWURV D VHUHP DMXVWDGRV QD 51$ HP IXQomR GR Q~PHUR

GH YDULiYHLV GD IXQomR TXH VH GHVHMD DSUR[LPDU� 6DEH�VH TXH HP� SRU H[HPSOR� XPD

DSUR[LPDomR SROLQRPLDO� R Q~PHUR GH SDUkPHWURV �RX FRH¿FLHQWHV GR SROLQ{PLR� D VHUHP

DMXVWDGRV p XPD UHODomR H[SRQHQFLDO FRP R Q~PHUR GH YDULiYHLV GD IXQomR� 2V WUDEDOKRV

GH %LVKRS H &\EHQNR DEULUDP XP QRYR FDPSR SDUD D DSOLFDomR GH 51$V� VHQGR� DJRUD�

XWLOL]DGDV FRPR DSUR[LPDGRUHV GH IXQo}HV� GDV TXDLV� PXLWDV YH]HV� VH FRQKHFH DSHQDV

DOJXQV YHWRUHV GH GDGRV� PDV QmR XPD H[SUHVVmR DQDOtWLFD� 1HVWHV FDVRV D 51$ SRGH

VHU XWLOL]DGD� GXUDQWH R WUHLQDPHQWR� SDUD H[WUDLU GRV GDGRV D IXQomR H� DSyV WUHLQDGD� SDUD

LQWHUSRODU RX H[WUDSRODU R FRQMXQWR GH WUHLQDPHQWR�

(P ����� 3DXO :HUERV >:HUERV� ����@� HP VHX WUDEDOKR ´%DFNSURSDJDWLRQ WKURXJK

WLPH´� H[SORUD XP DOJRULWPR GH WUHLQDPHQWR SDUD UHGHV UHFRUUHQWHV XWLOL]DQGR R PpWRGR

GR JUDGLHQWH GHVFHQGHQWH� 5XPHOKDUW� +LQWRQ H :LOOLDQV >5XPHOKDUW HW DO�� ����@� HP

����� DSUHVHQWDP R DOJRULWPR %DFNSURSDJDWLRQ� SRVVLELOLWDQGR R WUHLQDPHQWR GH UHGHV

IHHGIRUZDUG FRP YiULDV FDPDGDV� FRPXPHQWHPHQWH FKDPDGDV GH 0XOWL/D\HU 3HUFHSWURQ
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�0/3��

1D DWXDOLGDGH� R QRGR 0&3 p XWLOL]DGR FRP XP GRV WUrV VHJXLQWHV WLSRV GH IXQo}HV

GH DWLYDomR�

�� )XQomR GH OLPLDU� FRPR RULJLQDOPHQWH SURSRVWR� (TXDomR ����

�� )XQomR OLQHDU� VHQGR� GHVWD IRUPD� LGrQWLFR DR QHXU{QLR XWLOL]DGR QR $'$/,1(� QR

TXDO D (TXDomR ��� p DOWHUDGD SDUD� |+k, @ k�

�� )XQomR QmR OLQHDU� XWLOL]D�VH� QRUPDOPHQWH� XPD GDV GXDV IXQo}HV DEDL[R GHVFUL�

WDV HP OXJDU GD (TXDomR ����

�D� 6LJPRLGH� |+k, @
4

4 . h{s +�k,
�

�E� 7DQJHQWH KLSHUEyOLFD� |+k, @ wdqk +k,�

����� 7RSRORJLD0XOWL/D\HU 3HUFHSWURQ

(QWHQGH�VH SRU WRSRORJLDV DV GLYHUVDV PDQHLUDV SHOD TXDO RV QHXU{QLRV SRGHP VHU

FRQHFWDGRV H� SRU DOJRULWPRV RX UHJUDV GH WUHLQDPHQWR D PHWRGRORJLD OyJLFD SHOD TXDO RV

SDUkPHWURV GD 51$ VmR DMXVWDGRV� $SHQDV D WRSRORJLD 51$ 0XOWL/D\HU 3HUFHSWURQ �0/3�

VHUi DERUGDGD QHVWD VHomR SRLV DV GHPDLV WRSRORJLDV GH UHGHV� WDPEpP LPSRUWDQWHV QD

iUHD GH 51$V� HVWmR IRUD GR HVFRSR GHVWH WUDEDOKR�

$ 0/3 p IRUPDGD SHOD FRPELQDomR GH QRGRV 0&3� GLVSRVWRV HP FDPDGDV

FRQHFWDGDV DWUDYpV GRV SHVRV GRV QHXU{QLRV �)LJXUD ����� 8PD 0/3 TXH SRVVXD XPD

FDPDGD HVFRQGLGD H XPD FDPDGD GH VDtGD p GLWD GH GXDV FDPDGDV� DSHVDU GH H[LVWLU

DOJXPDV FRQWURYpUVLDV QD OLWHUDWXUD� 3RUWDQWR� XPD 51$ 0/3 FRP WUrV FDPDGDV SRVVXL�

DOpP GDV HQWUDGDV� GXDV FDPDGDV HVFRQGLGDV H XPD FDPDGD GH VDtGD� 2 VHQWLGR GH

SURSDJDomR GR VLQDO GXUDQWH D XWLOL]DomR GD UHGH p VRPHQWH GDV HQWUDGDV SDUD D VDtGD�

FDUDFWHUL]DQGR XPD 51$ IHHGIRUZDUG� 'XUDQWH R SURFHVVR GH WUHLQDPHQWR� SRGH H[LVWLU

XPD HWDSD GH %DFNSURSDJDWLRQ� QD TXDO R VLQDO GH HUUR p SURSDJDGR GDV VDtGDV HP GLUHomR

jV HQWUDGDV� $V 51$V 0/3� FRP PDLV GH XPD FDPDGD H TXH XWLOL]HP IXQomR GH DWLYDomR

QmR OLQHDU� DR PHQRV QRV QRGRV GD FDPDGD HVFRQGLGD� VmR GLWDV DSUR[LPDGRUHV XQLYHUVDLV
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GH IXQo}HV FRQWtQXDV >&\EHQNR� ����@�

1DV VHo}HV VXEVHT�HQWHV VmR DSUHVHQWDGRV RV SULQFLSDLV DOJRULWPRV GH

WUHLQDPHQWR HQFRQWUDGRV QD OLWHUDWXUD SDUD D WRSRORJLD 0/3�

FRQH[}HV

FDPDGD GH

VDtGD

HQWUDGD

FDPDGDV LQWHUPHGLiULDV

6HQWLGR GR VLQDO

)LJXUD ���� 5HGH 0XOWL/D\HU 3HUFHSWURQ� &RPSRVWD GH QRGRV SHUFHSWURQ GLVSRVWRV HP FDPDGDV�

��� $OJRULWPRV GH 7UHLQDPHQWR

8PD 51$ SRGH SRVVXLU YiULDV HQWUDGDV� FDUDFWHUL]DQGR XP YHWRU GH HQWUDGDV H� GD PHVPD

IRUPD� YiULDV VDtGDV� FRUUHODWDV jV HQWUDGDV� FDUDFWHUL]DQGR XP YHWRU GH VDtGD� $ XQLmR GH

WRGRV RV YHWRUHV GH GDGRV DSOLFDGRV jV HQWUDGDV FRP RV UHVSHFWLYRV YHWRUHV GH VDtGDV� VH

HVWHV IRUHP FRQKHFLGRV� IRUPD R FRQMXQWR GH WUHLQDPHQWR� RX FRQMXQWR GH GDGRV� 'XUDQWH

R WUHLQDPHQWR� D DSUHVHQWDomR GH WRGR R FRQMXQWR GH GDGRV UHFHEH R QRPH GH ³HSRFK´ H

D FRQWDELOL]DomR GR WHPSR JDVWR GXUDQWH XP WUHLQDPHQWR SRGH VHU IHLWR HP Q~PHURV GH

HSRFKV�

(QWHQGH�VH SRU WUHLQDPHQWR R DMXVWH GRV SDUkPHWURV GD 51$ �DMXVWHV QD IXQomR

GH DWLYDomR RX� PDLV XVXDOPHQWH� DMXVWH GRV SHVRV�� GH WDO IRUPD TXH D 51$ DWLQMD

GHWHUPLQDGRV FULWpULRV GHVHMDGRV GH DYDOLDomR GD VXD SHUIRUPDQFH�
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1RUPDOPHQWH VmR XWLOL]DGRV GRLV OLPLWHV SDUD ¿QDOL]DU R WUHLQDPHQWR RII�OLQH GH XPD

51$�

�� 1~PHUR Pi[LPR GH HSRFKV�

�� /LPLWH GH HUUR� (VWLSXOD�VH XP OLPLDU SDUD R HUUR H[LVWHQWH HQWUH R YHWRU GH VDtGD

GD 51$ H R YHWRU GH VDtGD GHVHMDGD �WUHLQDPHQWR VXSHUYLVLRQDGR�� SDUD WRGD D

HSRFK�

&DUDFWHUL]D�VH SRU WUHLQDPHQWR RII�OLQH DTXHOH UHDOL]DGR IRUD GD RSHUDomR QRUPDO

GD 51$ H QR TXDO WHP�VH R FRQKHFLPHQWR GH WRGR R FRQMXQWR GH WUHLQDPHQWR RX GD UHVSRVWD

HVSHUDGD GD 51$� 2 WUHLQDPHQWR RQ�OLQH p UHDOL]DGR GXUDQWH D RSHUDomR QRUPDO GD 51$ H

QmR VH FRQKHFH� D SULRUL� WRGR R FRQMXQWR GH WUHLQDPHQWR�

2 WUHLQDPHQWR SRGH VHU UHDOL]DGR DLQGD GH GXDV PDQHLUDV EiVLFDV�

�� 7UHLQDPHQWR HP ORWH� D DWXDOL]DomR GRV SHVRV p IHLWD DSHQDV XPD YH] SRU HSRFK�

RFRUUHQGR DSyV D DSUHVHQWDomR GH WRGR R FRQMXQWR GH WUHLQDPHQWR�

�� 7UHLQDPHQWR SRU YHWRU� ID]�VH D DWXDOL]DomR GRV SHVRV D FDGD YHWRU HQWUDGD�VDtGD

DSUHVHQWDGR� RX VHMD� HP XPD HSRFK VHUmR UHDOL]DGRV WDQWDV DWXDOL]Do}HV QRV

SHVRV TXDQWR IRU R Q~PHUR GH YHWRUHV GR FRQMXQWR GH WUHLQDPHQWR�

2V DOJRULWPRV GH WUHLQDPHQWR VmR GH¿QLGRV HP IXQomR GD WRSRORJLD GD 51$

XWLOL]DGD� 1HVWH WUDEDOKR VHUmR DSUHVHQWDGRV DOJXQV GRV DOJRULWPRV PDLV GLIXQGLGRV SDUD R

WUHLQDPHQWR GH 0/3 � RV TXDLV SRGHP VHU GLYLGLGRV HP GXDV FODVVHV SULQFLSDLV >+�+DVVRXQ�

����@�

�� $OJRULWPRV EDVHDGRV QR PpWRGR GR JUDGLHQWH GHVFHQGHQWH� D DWXDOL]DomR GRV

SHVRV p IHLWD HP GLUHomR FRQWUiULD DR JUDGLHQWH GR HUUR HP IXQomR GRV SHVRV� 2X

VHMD� VHQGRZE&� D PDWUL] GH SHVRV QR LQVWDQWH n�

ZE&n�� @ZE&� � � � uHE&� �����
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RQGH � A 3 p D WD[D GH DSUHQGL]DJHP�

(VWD FODVVH SRGH VHU� SRU VXD YH]� GLYLGLGD HP GXDV RXWUDV FDWHJRULDV� DV TXDLV

HVWmR H[HPSOL¿FDGDV QD )LJXUD ����

�D� 0pWRGRV GH EXVFD ORFDO� PLQLPL]DP R JUDGLHQWH LQVWDQWkQHR� SRGHQGR ¿FDU
SUHVRV HP PtQLPRV ORFDLV� )LJXUD ����

�E� 0pWRGRV GH EXVFD JOREDO� PLQLPL]DP D IXQomR GH HUUR WRWDO � EXVFDQGR VHPSUH
R PtQLPR JOREDO� *HUDOPHQWH VmR PDLV FRPSOH[RV�

�� $OJRULWPRV GH FRUUHomR GH HUUR� LQLFLDOPHQWH SURSRVWRV SDUD R WUHLQDPHQWR GH DSH�

QDV XP QHXU{QLR�

&RPR SRGH VHU REVHUYDGR QD )LJXUD ���� D TXDO PRVWUD D FXUYD GH HUUR SDUD XP

QHXU{QLR FRP DSHQDV XP SHVR� RV PpWRGRV GH EXVFD ORFDO GR JUDGLHQWH SRGHP ¿FDU SUHVRV

HP PtQLPRV ORFDLV� HQTXDQWR TXH RV PpWRGRV JOREDLV WHQGHP D FRQYHUJLU� VHPSUH� SDUD R

PtQLPR JOREDO GD IXQomR�
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�

�

��

��

��

��

HUUR

��� � ��� �
SHVR

0pWRGRV GH
EXVFD ORFDO

0pWRGRV GH

EXVFD JOREDO

)LJXUD ���� 0pWRGRV GH WUHLQDPHQWR EDVHDGRV QR JUDGLHQWH GHVFHQGHQWH�

����� 7pFQLFDV GH 7UHLQDPHQWR

2V DOJRULWPRV GH WUHLQDPHQWR SRGHP VHU GLYLGLGRV HP� EDVLFDPHQWH� WUrV WpFQLFDV GH

WUHLQDPHQWR� (VWDV WpFQLFDV VH UHIHUHP j PDQHLUD FRP D TXDO R WUHLQDPHQWR p FRQGX]LGR�

������� 7UHLQDPHQWR VXSHUYLVLRQDGR

&DUDFWHUL]DGR SHOR FRQKHFLPHQWR SUpYLR GH WRGR R FRQMXQWR GH HQWUDGD H VDtGD GHVHMDGD�

2X VHMD� VDEH�VH� D SULRUL� TXDO GHYH VHU D VDtGD GD 51$ SDUD XP GHWHUPLQDGR YHWRU GH
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HQWUDGD� 2 DMXVWH GRV SHVRV p� JHUDOPHQWH� UHDOL]DGR HP IXQomR GR HUUR H[LVWHQWH HQWUH D

VDtGD GHVHMDGD �RX HVSHUDGD� H D VDtGD UHDO GD 51$�

6mR H[HPSORV GH WUHLQDPHQWR VXSHUYLVLRQDGR� 5HJUD 'HOWD >=XUDGD� ����@� %DFN�

SURSDJDWLRQ >5XPHOKDUW HW DO�� ����@� 4XLFN3URS >)DKOPDQ� ����E�)DKOPDQ� ����D@� 5SURS

>5LHGPLOOHU 	 %UDXQ� ����@ H RXWURV�

������� 7UHLQDPHQWR QmR�VXSHUYLVLRQDGR

&DUDFWHUL]D�VH SHOD DXVrQFLD GR FRQKHFLPHQWR GD VDtGD GHVHMDGD GD 51$ SDUD XP

GHWHUPLQDGR FRQMXQWR GH WUHLQDPHQWR >%UDJD HW DO�� ����@� (VWH WLSR GH WUHLQDPHQWR GHWHFWD

FDUDFWHUtVWLFDV HVWDWtVWLFDV QRV GDGRV� FULDQGR UHSUHVHQWDo}HV LQWHUQDV H WtSLFDV j WRSRORJLD

XWLOL]DGD�

$ UHJUD GH +HEE H D WpFQLFD GH :LQQHU�7DNHV�$OO >.RKRQHQ� ����@ VmR H[HPSORV

GHVWH WLSR GH WUHLQDPHQWR�

������� 7UHLQDPHQWR SRU UHIRUoR

2 WUHLQDPHQWR SRU UHIRUoR >+�+DVVRXQ� ����@ p XP HVWiJLR LQWHUPHGLiULR HQWUH R

WUHLQDPHQWR VXSHUYLVLRQDGR H R WUHLQDPHQWR QmR VXSHUYLVLRQDGR� e FDUDFWHUL]DGR SHOR QmR

FRQKHFLPHQWR GD H[DWD VDtGD GHVHMDGD GD UHGH� PDV SHOR FRQKHFLPHQWR GD H[HFXomR GH

XPD GHWHUPLQDGD WDUHID SHOD UHGH FRPR� SRU H[HPSOR� PDQWHU XP SrQGXOR LQYHUWLGR VHPSUH

QD SRVLomR YHUWLFDO� LQGHSHQGHQWH GH TXDO VHMD D DomR GD UHGH VREUH HVVH SrQGXOR�

����� 5HJUD GH 7UHLQDPHQWR GH :LGURZ�+RII

$ FKDPDGD ³5HJUD GH WUHLQDPHQWR GH:LGURZ�+RII ´ IRL IRUPDOPHQWH DSUHVHQWDGD HP ����

>:LGURZ 	 +RII� ����@ SDUD R WUHLQDPHQWR GR QHXU{QLR GHQRPLQDGR $'$/,1(� 2 DMXVWH

p UHDOL]DGR HP IXQomR GR HUUR HQWUH R YDORU GHVHMDGR H R YDORU IRUQHFLGR SHOD VDtGD�

3RVWHULRUPHQWH IRL PRVWUDGR TXH HVWD UHJUD FRQYHUJH SDUD R PtQLPR HUUR PpGLR TXDGUiWLFR
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GH VDtGD� VHQGR XPD UHJUD EDVHDGD QR PpWRGR GH JUDGLHQWH GHVFHQGHQWH�

6HQGR D IXQomR GH FXVWR GH¿QLGD SHOD (TXDomR $��� R PpWRGR GH JUDGLHQWH

GHVFHQGHQWH p H[SUHVVR FRPR�

ZE&n�� @ZE&� � � � uHE&� �����

RQGH� uHE&� @
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H� SDUD DSHQDV XP HOHPHQWR� HE&� @ �
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� SRUWDQWR� XWLOL]DQGR D UHJUD GD FDGHLD�
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'H¿QLQGR�VH hE&� @ \_E&� � \E&�� WHP�VH�
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CZ

&RQVLGHUDQGR TXH� SDUD R $GDOLQH� XWLOL]D�VH D VDtGD OLQHDU GR QHXU{QLR� RX VHMD�
C\E&�

CZ
@ [E&�� D UHJUD GH DWXDOL]DomR GRV SHVRV SRGH� SRUWDQWR� VHU H[SUHVVD SRU�

ZE&n�� @ZE&� . � � hE&� �[E&� �����

RQGH�

Z � YHWRU GH SHVRV�

h � HUUR HQWUH D VDtGD GHVHMDGD �\_� SDUD R HOHPHQWR H D VDtGD UHDO GR HOHPHQWR

�\ �

[ � YHWRU GH HQWUDGD�

� � JDQKR GR WUHLQDPHQWR� � A 3�
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2X� SDUD VXD YHUVmR GH WUHLQDPHQWR HP ORWH� FRPR IRL RULJLQDOPHQWH SURSRVWD�

WHP�VH TXH HE&� @
�
2
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�
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E&�
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H� SURVVHJXLQGR�VH GH PDQHLUD DQiORJD�

ZE&n�� @ZE&� . � �

^[
�'�

k
h�E&� �[

�
E&�

l
�����

RQGH R VREUHVFULWR y UHIHUH�VH DR YHWRU GH WUHLQDPHQWR DSUHVHQWDGR GR FRQMXQWR GH

WUHLQDPHQWR TXH FRQWpP t HOHPHQWRV�

����� 5HJUD 'HOWD

$ 5HJUD 'HOWD p D JHQHUDOL]DomR GD 5HJUD GH 7UHLQDPHQWR GH:LGURZ�+RII� VHQGR XWLOL]DGD

SDUD QHXU{QLRV FXMD IXQomR GH DWLYDomR p QmR�OLQHDU H GLIHUHQFLiYHO� 1HVWH FDVR�

\E&� @ i
�
YE&�

�
� RQGH Y +n, @

6n�[
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�
Z,E&� �[,E&�

�
� SRUWDQWR�

C\E&�
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�
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�
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YE&�
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'HVWD IRUPD� R JUDGLHQWH GR HUUR p H[SUHVVR FRPR �FRQVLGHUDQGR D IXQomR GH HUUR

GH¿QLGD QD (TXDomR $����

uHE&� @ �4 �
�
\_E&� � \E&�
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�
C\E&�
CZ

uHE&� @ �4 �
�
\_E&� � \E&�
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�
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�
� [E&�

H D UHJUD GH DWXDOL]DomR GRV SHVRV SRGH VHU HVFULWD GD VHJXLQWH PDQHLUD� FRQVLGHUDQGR�VH

hE&� @ \_E&� � \E&��
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�
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$QDOLVDQGR HVVD H[SUHVVmR ¿FD FODUR TXH� SDUD R $GDOLQH� RQGH D IXQomR GH

DWLYDomR GR QHXU{QLR p XPD IXQomR OLQHDU� RX VHMD� i
�
YE&�

�
@ YE&� H� FRQVHT�HQWHPHQWH�

i �
�
YE&�

�
@ 4� D 5HJUD 'HOWD UHGX]�VH j 5HJUD GH 7UHLQDPHQWR GH:LGURZ�+RII�

&RQVLGHUDQGR DV IXQo}HV GH DWLYDomR FRPXPHQWHPHQWH XWLOL]DGDV QRV QRGRV

0&3 FRP IXQomR GH DWLYDomR QmR OLQHDU �VLJPRLGH H WDQJHQWH KLSHUEyOLFD�� SRGH�VH

REVHUYDU �)LJXUD ���� TXH VXDV GHULYDGDV VmR QXODV TXDQGR D VDtGD OLQHDU �YE&�� SRVVXL

YDORUHV DOWRV �
��YE&��� A 6� SDUD D WDQJHQWH KLSHUEyOLFD H

��YE&��� A 9 SDUD D VLJPRLGH��

(VWD FDUDFWHUtVWLFD p XPD GHVYDQWDJHP GD 5HJUD 'HOWD SRLV� QHVWHV FDVRV� D DOWHUDomR

GRV SHVRV VHUi� SUDWLFDPHQWH� QXOD H R QHXU{QLR QmR VHUi FDSD] GH DSUHVHQWDU XP

FRPSRUWDPHQWR VDWLVIDWyULR� QmR DVVLPLODQGR D UHODomR HQWUH D HQWUDGD�VDtGD� RX VHMD� QmR

DSUHQGHQGR�
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)LJXUD ���� *Ui¿FRV GDV GHULYDGDV GDV IXQo}HV GH DWLYDomR� �D� GHULYDGD GD VLJPRLGH� �E� GHULYDGD

GD WDQJHQWH KLSHUEyOLFD�

����� %DFNSURSDJDWLRQ

2 DOJRULWPR %DFNSURSDJDWLRQ IRL DSUHVHQWDGR� SDUD R WUHLQDPHQWR GH 0/3� SRU 5XPHOKDUW�

+LQWRQ H :LOOLDQV >5XPHOKDUW HW DO�� ����@ HP ����� EDVHDQGR�VH QR PpWRGR GH JUDGLHQWH

GHVFHQGHQWH H FDUDFWHUL]DQGR�VH FRPR XP PpWRGR GH JUDGLHQWH ORFDO�

'HVWD IRUPD� D DWXDOL]DomR GRV SHVRV GD 51$ p IHLWD REHGHFHQGR D (TXDomR ����

&RQVLGHUDQGR�VH XPD UHGH GH GXDV FDPDGDV SDUD D FDPDGD GH VDtGD� WHP�VH TXH�

Z��E&n�� @ Z��E&� � � � uHE&�
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8WLOL]DQGR�VH D (TXDomR $���

Z��E&n�� @ Z��E&� . � � hE&� � i
�
�
Y�E&�
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� \M�E&�

2X� D SDUWLU GD (TXDomR $��� WHP�VH�

Z��E&n�� @ Z��E&� . � � ��E&� � \M�E&� �����

3DUD D FDPDGD HVFRQGLGD� FRQVLGHUDQGR�VH D (TXDomR ����

]��E&n�� @ ]��E&� � � � uHE&�

8WLOL]DQGR�VH D (TXDomR $����
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2X� D SDUWLU GD (TXDomR $����

]��E&n�� @ ]��E&� . � � ��E&� � W�E&� �����

2EVHUYD�VH TXH D (TXDomR ��� p VLPLODU j (TXDomR ���� TXDQGR VH WHP DSHQDV

XP QHXU{QLR� 'HVWD IRUPD� R SUREOHPD UHODFLRQDGR j GHULYDGD GD IXQomR GH DWLYDomR

GRV QHXU{QLRV GH VDtGD TXH RFRUUH QD 5HJUD 'HOWD� WDPEpP DSDUHFHUi QR DOJRULWPR

%DFNSURSDJDWLRQ�

$QDOLVDQGR�VH D (TXDomR ���� REVHUYD�VH D H[LVWrQFLD GR WHUPR GD GHULYDGD

GD IXQomR GH DWLYDomR GRV QRGRV GD FDPDGD HVFRQGLGD� R TXH SURYRFDUi R SUREOHPD

VHPHOKDQWH DR H[LVWHQWH QD FDPDGD GH VDtGD �H j 5HJUD 'HOWD��

&RPSDUDQGR�VH D (TXDomR ��� FRP D (TXDomR ���� SRGH�VH XWLOL]DU D VHJXLQWH

UHJUD JHQHUDOL]DGD GH DWXDOL]DomR GRV SHVRV SDUD XPD UHGH FRP XP Q~PHUR { GH FDPDGDV�
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Z%
��E&n�� @ Z%

��E&� . � � �%�E&� � \ %
�E&�

RQGH�

Z%
�� � SHVR TXH FRQHFWD D HQWUDGD l �RX VDtGD GR QHXU{QLR GD FDPDGD DQWHULRU� DR

QHXU{QLR m GD FDPDGD {�

�%�E&� � JUDGLHQWH ORFDO GR QHXU{QLR m GD FDPDGD {�

\ %
�E&� � (QWUDGD l �RX VDtGD GR QHXU{QLR GD FDPDGD DQWHULRU� GR SHVRZ

%
�� GD FDPDGD

{�

2 DOJRULWPR %DFNSURSDJDWLRQ VRIUH GH DOJXPDV IRUWHV GH¿FLrQFLDV�

�� &RQVLGHUDQGR R IDWR GH VHU XP DOJRULWPR EDVHDGR QR PpWRGR GH JUDGLHQWH GHV�

FHQGHQWH� VH D VXSHUItFLH GH HUUR SRVVXLU XPD LQFOLQDomR SHTXHQD� R YDORU GR

JUDGLHQWH VHUi� FRQVHT�HQWHPHQWH� SHTXHQR H R VLVWHPD GH WUHLQDPHQWR FDPLQKD�

Ui OHQWDPHQWH QHVWD VXSHUItFLH� 6H D VXSHUItFLH GH HUUR FRQWLYHU UHJL}HV SODQDV� R

WUHLQDPHQWR GD 51$ VHUi LQWHUURPSLGR�

�� 3RU VHU XP PpWRGR GH JUDGLHQWH ORFDO� R WUHLQDPHQWR GD 51$ SRGHUi ¿FDU SUHVR

HP XP PtQLPR ORFDO� SRGHQGR QmR DWLQJLU XP GHWHUPLQDGR FULWpULR GH HUUR QmR SRU

GH¿FLrQFLD QD HVWUXWXUD GD UHGH� PDV VLP SHOD H[LVWrQFLD GHVWH PtQLPR ORFDO�

�� 1mR H[LVWH XPD PHWRGRORJLD EHP GH¿QLGD SDUD D GHWHUPLQDomR GDV WD[DV GH WUHL�

QDPHQWR ����

�� 'HYLGR j H[LVWrQFLD GDV GHULYDGDV GDV IXQo}HV GH DWLYDomR QDV H[SUHVV}HV GH

DMXVWH GRV SHVRV� XP GHWHUPLQDGR QHXU{QLR SRGH SHUPDQHFHU VHP R DMXVWH HP

VHXV SHVRV VH VXD VDtGD OLQHDU DWLQJLU YDORUHV HOHYDGRV�

$SHVDU GDV FDUDFWHUtVWLFDV PHQFLRQDGDV DQWHULRUPHQWH� R DOJRULWPR EDFN�

SURSDJDWLRQ p DPSODPHQWH XWLOL]DGR QR WUHLQDPHQWR GH 51$V 0/3� 'HVGH VXD SXEOLFDomR�

YiULRV QRYRV DOJRULWPRV VmR SURSRVWRV QD WHQWDWLYD GH DXPHQWDU D H¿FLrQFLD GR

WUHLQDPHQWR� HQWUHWDQWR� JUDQGH SDUWH GRV QRYRV DOJRULWPRV VH PDQWpP ¿HO j SURSRVWD GR

%DFNSURSDJDWLRQ�
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������� 7UHLQDPHQWR HP ORWH

'HPDQHLUD VLPLODU j 5HJUD GH 7UHLQDPHQWR GH:LGURZ�+RII � SRGH�VH GHWHUPLQDU XPD UHJUD

GH DWXDOL]DomR GRV SHVRV SDUD R DOJRULWPR %DFNSURSDJDWLRQ XWLOL]DQGR WUHLQDPHQWR HP ORWH�

3DUD WDO� GH¿QH�VH D VHJXLQWH IXQomR GH FXVWR�
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RQGH R VREUHVFULWR y UHIHUH�VH DR Y�pVLPR YHWRU GH WUHLQDPHQWR DSUHVHQWDGR GR FRQMXQWR

GH WUHLQDPHQWR TXH FRQWpP T HOHPHQWRV� h�
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�E&� H R VXEVFULWR m UHIHUH�VH DR

QHXU{QLR m GD FDPDGD GH VDtGD TXH FRQWpP s QHXU{QLRV�

3URFHGHQGR GH PDQHLUD VLPLODU j XWLOL]DGD QD VHomR DQWHULRU� GHWHUPLQDP�VH DV

UHJUDV GH DMXVWH GRV SHVRV SDUD D FDPDGD GH VDtGD H HVFRQGLGD FRPR� UHVSHFWLYDPHQWH�
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������� *DQKR DGDSWDWLYR

$OJXPDV GDV SURSRVWDV SDUD PHOKRUDU D H¿FLrQFLD GR DOJRULWPR

%DFNSURSDJDWLRQ SDGUmR VmR EDVHDGDV QD HVFROKD DGHTXDGD GD WD[D GH DSUHQGL]DGR

���� 8PD HVFROKD DSURSULDGD GD WD[D GH DSUHQGL]DGR SHUPLWLULD HYLWDU PtQLPRV ORFDLV RX�

HQWmR�XPD FRQYHUJrQFLD PDLV UiSLGD SDUD XP PtQLPR�
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1R WUDEDOKR GHVHQYROYLGR SRU 6FKLIIPDQQ� -RRVW H:HUQHU >6FKLIIPDQQ HW DO�� ����@�

p IHLWD XPD FRPSDUDomR HQWUH GLIHUHQWHV WpFQLFDV GH DGDSWDomR GD WD[D GH WUHLQDPHQWR�

3RGHP VHU FLWDGRV YiULRV WUDEDOKRV TXH XWLOL]DP WD[D GH WUHLQDPHQWR DGDSWDWLYR�

WDLV FRPR RV WUDEDOKRV GH 6FKPLGKXEHU HP ���� >6FKPLGKXEHU� ����@� 'DUNHQ H 0RRG\

HP ���� >'DUNHQ 	 0RRG\� ����@� 0RUHLUD H )LHVOHU HP ���� >0RUHLUD 	 )LHVOHU� ����@�

GHQWUH YiULRV RXWURV�

����� 0RPHQWXP

3DUD DXPHQWDU D YHORFLGDGH GH FRQYHUJrQFLD GR DOJRULWPR %DFNSURSDJDWLRQ SDGUmR�

SULQFLSDOPHQWH HP UHJL}HV SODQDV GD VXSHUItFLH GH HUUR� LQWURGX]LX�VH XP WHUPR GH DMXVWH

QDV UHJUDV GH DWXDOL]DomR GRV SHVRV� DV TXDLV SDVVDP D VHU� SDUD D FDPDGD GH VDtGD�

Z��E&n�� @ Z��E&� . � � ��E&� � \M�E&� . � �Z��E&3�� ������

H SDUD D FDPDGD HVFRQGLGD�

]��E&n�� @ ]��E&� . � � W�E&� � ��E&� . � � ]��E&3�� ������

RQGH�

��E&� H ��E&� VmR GH¿QLGRV SHODV (TXDo}HV $�� H $���� UHVSHFWLYDPHQWH�

� p FKDPDGR GH WD[D� RX WHUPR� GH PRPHQWR �� A 3��

$ LQFOXVmR GR WHUPR GH PRPHQWR >%HUWVHNDV 	 7VLWVLNOLV� ����@ LQWURGX] XPD

FDUDFWHUtVWLFD GH DFHOHUDomR DR WUHLQDPHQWR� (QWUHWDQWR� HVVH WHUPR SRGH SURYRFDU

RVFLODo}HV HP XPD VXSHUItFLH GH HUUR TXH SRVVXD PXLWRV PtQLPRV� 'D PHVPD IRUPD TXH

R DOJRULWPR %DFNSURSDJDWLRQ� QmR H[LVWH XPD PHWRGRORJLD SDUD D FRUUHWD HVFROKD GR YDORU

GR WHUPR GH PRPHQWR�
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����� 53523

5LHGPLOOHU H %UDXQ >5LHGPLOOHU 	 %UDXQ� ����@� DSUHVHQWDUDP XP DOJRULWPR SDUD R

WUHLQDPHQWR HP ORWH GH 51$V 0/3 EDVHDGR QR VLQDO GR JUDGLHQWH� H QmR QR YDORU GR VHX

PyGXOR� FRPR DFRQWHFH FRP R DOJRULWPR %DFNSURSDJDWLRQ SDGUmR � 'HVVD IRUPD� HVSHUD�

VH HYLWDU SUREOHPDV UHODFLRQDGRV FRP VXSHUItFLHV PXLWR SODQDV� FXMR PyGXOR GR JUDGLHQWH

p SUDWLFDPHQWH QXOR� 2 DOJRULWPR UHFHEHX R QRPH GH 53523 �5HVLOLHQW 3523DJDWLRQ� H

SRGH VHU VXPDUL]DGR� SDUD R DMXVWH GR SHVRZ�� GD FDPDGD GH VDtGD� SRU�

���E&� @

;AAAA?
AAAA=

�n ����E&3�� vh
CHE&3��

CZ��

�
CHE&�

CZ��

A 3

�3 ����E&3�� vh
CHE&3��

CZ��

�
CHE&�

CZ��

? 3

���E&3�� fdvr frqwudulr

������

�Z��E&� @

;AAAA?
AAAA=

����E&� vh
CHE&�

CZ��

A 3

���E&� vh
CHE&�

CZ��

? 3

3 fdvr frqwudulr

������

Z��E&n�� @ Z��E&� .�Z��E&� ������

2QGH� �
�n A 4

3 ? �3 ? 4

3DUD RV SHVRV GDV FDPDGDV HVFRQGLGDV R DOJRULWPR p R PHVPR� PXGDQGR DSHQDV

QR FiOFXOR GR JUDGLHQWH TXH p VHPSUH UHODWLYR DRV SHVRV GD FDPDGD QD TXDO VH ID] RV

DMXVWHV�

&RPR IRL GLWR� R PyGXOR GD YDULDomR GRV SHVRV ����� QmR p PDLV IXQomR GR

JUDGLHQWH� (OH p DMXVWDGR GH PDQHLUD DGDSWDWLYD� VHJXLQGR D VHJXLQWH OyJLFD�
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6H HP GRLV DMXVWHV VXFHVVLYRV R JUDGLHQWH QmR DOWHURX VHX VLQDO� VLJQL¿FDQGR

TXH R DMXVWH GRV SHVRV QmR SDVVRX SRU QHQKXP PtQLPR� R SDVVR GH DMXVWH� RX VHMD� R

PyGXOR GD YDULDomR GRV SHVRV� SRGH VHU DXPHQWDGR SRU XP IDWRU �n� GLPLQXLQGR R WHPSR

GH WUHLQDPHQWR H HYLWDQGR UHJL}HV SODQDV GD VXSHUItFLH GH HUUR�

&DVR RFRUUD DOJXPD YDULDomR GH VLQDO GR JUDGLHQWH HP GRLV DMXVWHV VXFHVVLYRV�

VLJQL¿FDQGR D SDVVDJHP SRU XP PtQLPR� R PyGXOR GH YDULDomR GRV SHVRV p GLPLQXtGR SRU

XP IDWRU �3 � QD WHQWDWLYD GH VH HQFRQWUDU R PtQLPR HP TXHVWmR�

8PD YH] GHWHUPLQDGR R YDORU GR PRGXOR GR DMXVWH GRV SHVRV� p QHFHVViULR

GHWHUPLQDU D GLUHomR SDUD D H[HFXomR GR DMXVWH� /HPEUDQGR TXH R JUDGLHQWH p D WD[D

GH YDULDomR GR HUUR HP IXQomR GD YDULDomR GR SHVR� XP JUDGLHQWH SRVLWLYR VLJQL¿FD

TXH� DXPHQWDQGR�VH R SHVR� R HUUR DXPHQWDUi� -i XP JUDGLHQWH QHJDWLYR VLJQL¿FD TXH�

DXPHQWDQGR�VH R SHVR� R HUUR GLPLQXLUi� 'HVWD IRUPD� VH R JUDGLHQWH GR HUUR IRU SRVLWLYR� R

SHVR GHYHUi VHU GLPLQXtGR H� SRUWDQWR� �Z�� @ ����� 6H R JUDGLHQWH GR HUUR IRU QHJDWLYR�

R SHVR GHYHUi VHU DXPHQWDGR� ORJR� �Z�� @ .���� 6H R JUDGLHQWH IRU QXOR� QmR p UHDOL]DGD

QHQKXPD DOWHUDomR QR YDORU GR SHVR�

3DUD D H[HFXomR GR DOJRULWPR GH 53523 p QHFHVViULR� LQLFLDOPHQWH� GHWHUPLQDU

R YDORU GH �n H �3 (P VHX WUDEDOKR� 5LHGPLOOHU H %UDXQ XWLOL]DP �n @ 4=5 H �3 @ 3=8�

(QWUHWDQWR QmR H[LVWH XPD PHWRGRORJLD SDUD D GHWHUPLQDomR GHVWHV YDORUHV� $ HVFROKD

LQDGHTXDGD SRGH SURYRFDU RVFLODo}HV� RX XP VDOWR VREUH XP PtQLPR� LPSRVVLELOLWDQGR R

WUHLQDPHQWR GD 51$�

e QHFHVViULR WDPEpP� FRPR DFRQWHFH FRP TXDOTXHU RXWUR DOJRULWPR GH

WUHLQDPHQWR� LQLFLDOL]DU RV SHVRV GD 51$� 1HVWH FDVR R DOJRULWPR VH DSUHVHQWD UREXVWR�

QmR GHSHQGHQWH GD HVFROKD GRV SHVRV LQLFLDLV�

1D LPSOHPHQWDomR SUiWLFD VmR HVWDEHOHFLGRV GRLV OLPLWHV� Pi[LPR H PtQLPR� SDUD

R PyGXOR GD YDULDomR GRV SHVRV ����E&�� SDUD TXH VHMD HYLWDGR XPD VDWXUDomR GRV QRGRV GD

51$ ����E&3�� $4� RX TXH R SURFHVVR GH DGDSWDomR VHMD LQWHUURPSLGR �VH ���E&3�� @ 3� �

3HOD H[SOLFDomR IRUQHFLGD H DQiOLVH GR DOJRULWPR� ¿FD FODUR TXH HVWH SURFHGLPHQWR
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QmR LPSHGH TXH D 51$ ¿TXH SUHVD HP PtQLPRV ORFDLV� QmR VHQGR� SRUWDQWR� XP DOJRULWPR

GH PtQLPR JOREDO� 1mR H[LVWH� WDPEpP� XPD IRUPXODomR PDWHPiWLFD EHP GH¿QLGD SDUD

R HVWXGR GH FRQYHUJrQFLD GR DOJRULWPR� 2 YtQFXOR H[LVWHQWH HQWUH HVWH DOJRULWPR H R

%DFNSURSDJDWLRQ SDGUmR UHVLGH QR FiOFXOR GR JUDGLHQWH GR HUUR HP UHODomR DRV SHVRV D

VHUHP DMXVWDGRV� R TXDO p GHWHUPLQDGR SHODV H[SUHVV}HV ��� H ��� SDUD D FDPDGD GH VDtGD

H FDPDGD HVFRQGLGD� UHVSHFWLYDPHQWH�

����� 48,&.3523

6FRWW )DKOPDQ DSUHVHQWRX HP ���� >)DKOPDQ� ����E@ XP DOJRULWPR� R TXDO HOH GHQRPLQRX

GH 48,&.3523 �48,&. 3523DJDWLRQ� H FRQKHFLGR SRU 43URS� EDVHDGR QR FRQKHFLPHQWR

GD VXSHUItFLH GH HUUR�

)DKOPDQ� HP VHX WUDEDOKR� ID] GXDV FRQVLGHUDo}HV�

�� $ VXSHUItFLH GH HUUR GR FRQMXQWR GH WUHLQDPHQWR p XPD SDUiEROD HP IXQomR GR

SHVR� FRPR PRVWUD D )LJXUD ����

�� $ SDUiEROD QmR p DIHWDGD SHOR DMXVWH GRV GHPDLV SHVRV H[LVWHQWHV QD 51$�

2 DMXVWH GR SHVR p IHLWR GH WDO IRUPD TXH� HP XP SDVVR GH FiOFXOR� FRQVLGHUDQGR

R HVWDGR GR SHVR DQWHULRU� D IXQomR GH HUUR p PLQLPL]DGD� 3DUD LVVR FRQVLGHUD�VH� FRPR IRL

GLWR� D VHJXLQWH IXQomR GH HUUR�

HE&� @ d �Z 2
E&� . e �ZE&� . f ������

RQGH d A 3� e H f VmR FRQVWDQWHV GH¿QLGDV HP IXQomR GR HUUR�

&RQVLGHUDQGR D IXQomR GH HUUR GH¿QLGD QD (TXDomR ����� FXMR JUi¿FR HVWi

PRVWUDGR QD )LJXUD ���� SRGH�VH GHWHUPLQDU� FRP UHODomR D XOWLPD DWXDOL]DomR GR SHVR

�ZE&3���� R SUy[LPR SDVVR GR SHVR ��ZE&�� GH IRUPD TXH R PtQLPR GD SDUiEROD VHMD

DWLQJLGR�
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(UUR

(

3HVR :

F:E:D( ���� �

:PLQ�N���

HUURPLQ�N���

:�N�:�N���

HUURPLQ�N�

HUURPLQ�N���

)LJXUD ���� )XQomR GH HUUR FRQVLGHUDGD QR DOJRULWPR 43URS�
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'HULYDQGR D (TXDomR ����� FRP UHODomR DR SHVR� WHP�VH�

CH

CZ
+n, @ 5 � d �ZE&� . e ������

FXMR JUi¿FR HVWi PRVWUDGR QD )LJXUD ���

3HVR :

:

(

w

w

:PLQ�N���
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:

(

)LJXUD ���� 'HULYDGD GD IXQomR GH HUUR FRQVLGHUDGD QR DOJRULWPR 43URS�

$QDOLVDQGR D (TXDomR ����� REVHUYD�VH TXH D LQFOLQDomR GD UHWD p IRUQHFLGD SHOR

WHUPR 5 � d� R TXDO p� DJRUD� XPD YDULiYHO GH LQWHUHVVH� 3RGH�VH GHWHUPLQi�OR XWLOL]DQGR R

SHVR QR ~OWLPR SDVVR GH FiOFXOR� RX VHMD�

5 � d @

CHE&�

CZ
�

CHE&3��

CZ
�ZE&3��

������

$ (TXDomR ���� VHUi XWLOL]DGD SRVWHULRUPHQWH�

2 YDORU GR SHVR TXH LUi PLQLPL]DU D IXQomR GH HUUR SRGH� HQWmR� VHU GHWHUPLQDGR

HP IXQomR GD GHULYDGD GR HUUR� RX VHMD�

CH

CZ
@ 3,ZEgn�� @ Z4�?Egn��� ORJR�

5 � d �Z4�?E&n�� . e @ 3

Z4�?Egn�� @ �
e

5 � d
������

(VFUHYHQGR D HTXDomR SDUD R DMXVWH GR SHVR� WHP�VH�
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ZEgn�� @ ZEg� .�ZEg�

�ZEg� @ ZEgn�� �ZEg�

&RQVLGHUDQGR TXH R REMHWLYR GR DOJRULWPR 48,&.3523 p HQFRQWUDU R PtQLPR GD

IXQomR GH HUUR HP DSHQDV XP SDVVR GH FiOFXOR� RX VHMD� ZEgn�� @ Z4�?Egn��� SRGH�VH

HVFUHYHU�

�ZEg� @ Z4�?Egn�� �ZEg�

5HHVFUHYHQGR D (TXDomR ����� FRORFDQGR R SHVR HP IXQomR GD GHULYDGD GR HUUR�

H XWLOL]DQGR D (TXDomR �����

�ZEg� @ �
e

5 � d
�

CHE&�

CZ
� e

5 � d

�ZEg� @
�
CHE&�

CZ
5 � d

8WLOL]DQGR D (TXDomR �����

�ZEg� @

CHE&�

CZ
CHE&3��

CZ
�

CHE&�

CZ

��ZE&3�� ������

D TXDO p D UHJUD GH DWXDOL]DomR GRV SHVRV XWLOL]DGD QR DOJRULWPR 48,&.3523�

$QDOLVDQGR D (TXDomR ����� REVHUYD�VH TXH R DMXVWH GR SHVR p IHLWR GH PDQHLUD

UHFXUVLYD� RX VHMD� D WD[D GH YDULDomR GR SHVR SDUD R LQVWDQWH DWXDO p IXQomR GD WD[D GH

YDULDomR GR SHVR TXH IRL XWLOL]DGD QR SDVVR DQWHULRU� (QWUHWDQWR� QmR H[LVWH XPD WD[D GH

DSUHQGL]DGR TXH QHFHVVLWH VHU DMXVWDGD�

2 DOJRULWPR 48,&.3523 DSUHVHQWD D JUDQGH YDQWDJHP GH VHU PDLV UiSLGR GR

TXH R DOJRULWPR %DFNSURSDJDWLRQ SDGUmR� H[LVWLQGR� SRUpP� DOJXPDV SHFXOLDULGDGHV TXH

QHFHVVLWDP VHU H[SOLFDGDV�
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�� 3RU VHU XP DOJRULWPR UHFXUVLYR� SRGHP DFRQWHFHU FDVRV QRV TXDLV RX R SDVVR GH

FiOFXOR p PXLWR JUDQGH RX PXLWR SHTXHQR� SRGHQGR R WUHLQDPHQWR ¿FDU SDUDOLVDGR�

(P VHX WUDEDOKR� )DKOPDQ SURS{V DOJXPDV PHWRGRORJLDV SDUD D UHLQLFLDOL]DomR GR

DOJRULWPR� 8PD GH VXDV SURSRVWDV p DFUHVFHQWDU XP WHUPR VLPLODU DR DOJRULWPR

%DFNSURSDJDWLRQ QD DWXDOL]DomR GRV SHVRV� VHQGR QHFHVViULR� DJRUD� GHWHUPLQDU

XP YDORU SDUD D WD[D GH WUHLQDPHQWR�

�� 3RGHP RFRUUHU RVFLODo}HV HP WRUQR GR PtQLPR GD IXQomR�

�� 2EVHUYD�VH XPD GLIHUHQoD HQWUH R JUDGLHQWH GR HUUR QR LQVWDQWH DWXDO H QR LQVWDQWH

DQWHULRU� QR GHQRPLQDGRU GD (TXDomR ����� (VWDQGR R VLVWHPD HP XPD iUHD PXLWR

SODQD GD VXSHUItFLH GH HUUR� SRGHP RFRUUHU SUREOHPDV QXPpULFRV� OHYDQGR R QHXU{�

QLR j VDWXUDomR H D XP FRPSRUWDPHQWR QmR GHVHMDGR GD UHGH� 1D LPSOHPHQWDomR

SUiWLFD p IHLWD XPD VDWXUDomR GR Pi[LPR IDWRU GH FUHVFLPHQWR GR SHVR� FKDPDGR�

SRU )DKOPDQ� GH 0D[LPXP *URZWK )DFWRU� R TXDO QmR SRVVXL XPD PHWRGRORJLD

PDWHPiWLFD SDUD VXD GHWHUPLQDomR�

�� 2 DOJRULWPR QmR JDUDQWH TXH VHUi DWLQJLGR XP PtQLPR JOREDO� SRGHQGR ¿FDU SUHVR

HP PtQLPRV ORFDLV�

�� (P VHX WUDEDOKR� )DKOPDQ XWLOL]D XPD PRGL¿FDomR GD IXQomR GH DWLYDomR GRV

QHXU{QLRV� DFUHVFHQWDQGR XP RII�VHW GH IRUPD TXH R YDORU GH
CHE&�

CZ
QXQFD VHMD

]HUR H HYLWDQGR� GHVWD IRUPD� TXH YDORUHV HOHYDGRV GD VDtGD OLQHDU GD 51$ LPSRV�

VLELOLWHP R WUHLQDPHQWR� FRPR DFRQWHFH FRP R DOJRULWPR %DFNSURSDJDWLRQ SDGUmR�

$SHVDU GH� QD WHRULD� VHU XP DOJRULWPR GH IiFLO LPSOHPHQWDomR H EDVWDQWH H¿FLHQWH�

VXD LPSOHPHQWDomR SUiWLFD QmR p WULYLDO� GHYLGR jV FRQVLGHUDo}HV PHQFLRQDGDV DFLPD� $

GHWHUPLQDomR GR JUDGLHQWH GR HUUR p IHLWD GH PDQHLUD LGrQWLFD j GHVHQYROYLGD QR DOJRULWPR

%DFNSURSDJDWLRQ�

����� $GDSWDomR GD 7D[D GH $SUHQGL]DGR SHOD 0XGDQoD GH 6LQDO

6LOYD H $OPHLGD >6LOYD 	 $OPHLGD� ����@ XWLOL]DP� QR WUHLQDPHQWR GD 51$� XPD WD[D GH

DSUHQGL]DGR ��� SDUD FDGD FRQH[mR� VHQGR TXH HVWD WD[D p DGDSWDGD HP IXQomR GR VLQDO
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GR JUDGLHQWH GR HUUR QR LQVWDQWH DWXDO H QR LQVWDQWH DQWHULRU� 2 DOJRULWPR SRGH VHU GHVFULWR�

SDUD XP SHVRZ��� FRPR�

���E&� @
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= ���E&3�� � x vh

CHE&�

CZ
�
CHE&3��

CZ
A 3

���E&3�� � g fdvr frqwudulr
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CHE&�
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RQGH�
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&RPR SRGH VHU REVHUYDGR HP VHX WUDEDOKR� 6LOYD H $OPHLGD XWLOL]DP XP WHUPR

VLPLODU DR 0RPHQWXP �VHomR ������� (OHV XWLOL]DP DLQGD� HP VXD SURSRVWD� XPD HVWUDWpJLD

GH EDFNWUDFNLQJ� D TXDO YROWD XP SDVVR GH FiOFXOR� HP WRGD D UHGH� VH KRXYHU XPD DXPHQWR

GR HUUR WRWDO�

����� 6XSHU6$%

2 DOJRULWPR SURSRVWR SRU 7ROOHQDHUH HP ���� >7ROOHQDHUH� ����@ p VLPLODU DR PRVWUDGR QD

VHomR DQWHULRU� SURSRVWR SRU 6LOYD H $OPHLGD� (QWUHWDQWR� HP VXD SURSRVWD� 7ROOHQDHUH

QmR ID] DV DWXDOL]Do}HV QRV SHVRV TXH SURYRFDUDP DOWHUDomR QR VLQDO GR JUDGLHQWH� 6HX

DOJRULWPR� SDUD XP SHVRZ��� SRGH VHU VXPDUL]DGR FRPR�
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= ���E&3�� � x vh
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CZ
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������ /HYHQEHUJ�0DUTXDUGW

0DUWLQ +DJDQ H 0RKDPPDG 0HQKDM� HP ����� DSUHVHQWDUDP XP DOJRULWPR TXH XWLOL]D

PtQLPRV TXDGUiWLFRV QmR�OLQHDUHV SDUD R WUHLQDPHQWR HP ORWH GH 51$V 0/3 >+DJDQ

	 0HQKDM� ����@� (P VHX WUDEDOKR� +DJDQ H 0HQKDM D¿UPDP TXH� SDUD 51$V PXLWR

JUDQGHV� DFLPD GH DOJXPDV FHQWHQDV GH SDUkPHWURV� D PHPyULD UHTXHULGD LPSRVVLELOLWD

D LPSOHPHQWDomR GR VLVWHPD SURSRVWR� e LPSRUWDQWH UHVVDOWDU TXH HVVD D¿UPDWLYD IRL

EDVHDGD QRV FRPSXWDGRUHV GH �����

2 DOJRULWPR GH /HYHQEHUJ�0DUTXDUGW >0DUTXDUGW� ����@ p XPD DSUR[LPDomR GR

PpWRGR GH 1HZWRQ� SRVVLELOLWDQGR PLQLPL]DU XPD IXQomR HP UHODomR D XP GHWHUPLQDGR

YHWRU GH SDUkPHWURV�

6HMD D VHJXLQWH IXQomR TXH VH GHVHMD PLQLPL]DU FRP UHVSHLWR DR YHWRU GH

SDUkPHWURV {� GDGD SHOR VHJXLQWH VRPD GH TXDGUDGRV�

YE � @
�[
�'�

h2�E � ������

3DUD PLQLPL]DU HVVD IXQomR� FRP UHODomR DR YHWRU {� WHP�VH TXH�

�{ @ �
�
u2YE �

�
3�
� uYE � ������

RQGH�

u2YE � p D PDWUL] +HVVLDQD GH YE ��

uYE � p R JUDGLHQWH GD IXQomR YE ��

3RGH�VH PRVWUDU TXH� XWLOL]DQGR RPpWRGR GH *DXVV�1HZWRQ �
�[
�'�

�
h�E � � u

2h�E �
�
�

3��

RYE � @ MAE � � hE � ������
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RQGH M p D PDWUL] MDFRELDQD� RX VHMD�
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2 PpWRGR GH /HYHQEHUJ�0DUTXDUGW LQWURGX] XPD SHTXHQD PRGL¿FDomR QR PpWRGR

GH *DXVV�1HZWRQ H D (TXDomR ���� p DOWHUDGD� WRUQDQGR�VH�

�{ @ �
k
MAE � � ME � . � � L

l
3�
� MAE � � hE � ������

2 SDUkPHWUR � p PXOWLSOLFDGR SRU XP IDWRU � VHPSUH TXH R DMXVWH QRV SHVRV

SURYRFDU XP DXPHQWR QD IXQomR GH HUUR H GLYLGLGR SRU � FDVR FRQWUiULR� 6H R IDWRU �

IRU PXLWR JUDQGH� R DOJRULWPR SURSRVWR WRUQD�VH XP PpWRGR GH JUDGLHQWH GHVFHQGHQWH� RX

XP PpWRGR GH *DXVV�1HZWRQ� VH R IDWRU � IRU PXLWR SHTXHQR�

$ SULQFLSDO TXHVWmR QHVWH PpWRGR p FRPR GHWHUPLQDU D PDWUL] MDFRELDQD �ME ���

3DUD SUREOHPDV GH WUHLQDPHQWR GH 51$V� SRGH�VH GHWHUPLQi�OD FRP DOJXPDV PRGL¿FDo}HV

QR DOJRULWPR %DFNSURSDJDWLRQ SDGUmR SDUD WUHLQDPHQWR HP ORWH�

2EVHUYD�VH TXH D (TXDomR ���� p LJXDO j (TXDomR ���� VH FRQVLGHUDUPRV R YHWRU

{ LJXDO D�

{ @
�
Z �

�c� Z �
�c2 � � � Z �

74c-4
Z 2

�c� � � � Z 2
75c-5

� � � Z�
�c� � � � Z�

7P c-P

�
������

RQGH Z �
7lc-l

p R HOHPHQWR V>U GD l � vlpd PDWUL] GH SHVRV GH XPD 51$ FRQWHQGR P

FDPDGDV� ,QFOXHP�VH� QHVWD PDWUL] GH SHVRV� RV WHUPRV GH SRODUL]DomR�

2 tQGLFH Q GR VRPDWyULR �(TXDomR ����� p LJXDO j Q @ T�P � RQGH T p R Q~PHUR
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WRWDO GH SDGU}HV TXH VHUmR XWLOL]DGRV QR WUHLQDPHQWR�

'HVWD IRUPD� SRGH�VH GHWHUPLQDU D PDWUL] -DFRELDQD �(TXDomR ����� DOWHUDQGR�VH

R DOJRULWPR %DFNSURSDJDWLRQ GH WDO IRUPD TXH R YHWRU GH JUDGLHQWH ORFDO GD FDPDGD GH

VDtGD VHMD GDGR SRU�
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�ETP� p XPD PDWUL] GLDJRQDO FXMRV HOHPHQWRV VmR DV GHULYDGDV GDV IXQo}HV GH

DWLYDomR GD FDPDGD GH VDtGD FDOFXODGDV QR YDORU GD VDtGD OLQHDU� &DGD FROXQD GHVWD PDWUL]

VHUi SURSDJDGD GH YROWD QD UHGH SURGX]LQGR XPD OLQKD GD PDWUL] MDFRELDQD�

2XWURV DOJRULWPRV TXH XWLOL]DP WpFQLFDV GH RWLPL]DomR WDPEpP VmR HQFRQWUDGRV

QD OLWHUDWXUD� 8PD GDV RSo}HV p D XWLOL]DomR GR %DFNSURSDJDWLRQ FRP R PpWRGR GH

3RODN�5LELHUH � >.UDPHU 	 6��9LQFHQWHOOL� ����@�� 1HVWH DOJRULWPR DV RSHUDo}HV HP FDGD

LWHUDomR VmR PHQRV LQWHQVLYDV GR TXH QR DOJRULWPR GH /HYHQEHUJ�0DUTXDUGW DSHVDU GHVWH

DOJRULWPR QHFHVVLWDU GH XP PDLRU Q~PHUR GH HSRFKV SDUD R FRPSOHWR WUHLQDPHQWR GD UHGH�

2XWURV DOJRULWPRV XWLOL]DP� DLQGD� DOJXPD IRUPD GH OLPLWDomR GH PHPyULD HP PpWRGRV

TXDVL�QHZWRQ �>%DWWLWL 	 0DVVXOL� ����@� SRLV� QHVWHV PpWRGRV� R HVIRUoR FRPSXWDFLRQDO p

SURSRUFLRQDO DR TXDGUDGR GD GLPHQVmR GD 51$ �>+DJDQ 	 0HQKDM� ����@��

��� &RQFOXV}HV

1HVWH FDStWXOR IRL IHLWD XPD EUHYH DERUGDJHP DR KLVWyULFR GR GHVHQYROYLPHQWR GD iUHD GH

51$V H IRUDP DSUHVHQWDGRV RV SULQFLSDLV DOJRULWPRV GD WRSRORJLD 0/3 HQFRQWUDGRV QD

OLWHUDWXUD� 'HQWUH RV DOJRULWPRV DSUHVHQWDGRV� RV DOJRULWPRV %DFNSURSDJDWLRQ� 0RPHQWXP�

43URS� 5SURS� /HYHQEHUJ�0DUTXDGW H GRLV DOJRULWPRV FRP WD[D GH DSUHQGL]DGR YDULiYHO

VHUmR XWLOL]DGRV FRPR EDVH SDUD D FRPSDUDomR FRP RV DOJRULWPRV TXH VHUmR SURSRVWRV

QR &DStWXOR �� $ FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH VHUi UHDOL]DGD

HP SUREOHPDV FOiVVLFRV GD iUHD GH 51$V� DSUR[LPDomR GH IXQo}HV H FODVVL¿FDomR�
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'HQWUH RV VHWH DOJRULWPRV LPSOHPHQWDGRV� DOpP GRV SURSRVWRV� RV DOJRULWPRV 5SURS

H /HYHQEHUJ�0DUTXDGW VHUmR RV SULQFLSDLV D VHUHP FRPSDUDGRV� SRU DSUHVHQWDUHP RV

PHOKRUHV UHVXOWDGRV GHQWUH RV DOJRULWPRV FOiVVLFRV� QRV SUREOHPDV DQDOLVDGRV�

)RUDP DQDOLVDGDV� PHWRGRORJLFDPHQWH� DV SULQFLSDLV FDUDFWHUtVWLFDV H GH¿FLrQFLDV

GH FDGD XP GRV DOJRULWPRV DSUHVHQWDGRV� VHQGR TXH� SRGH�VH FRQVLGHUDU FRPR D SULQFLSDO

GH¿FLrQFLD D QmR H[LVWrQFLD GH XPD DQiOLVH PDWHPiWLFD WDQWR GRV JDQKRV HQYROYLGRV QRV

WUHLQDPHQWRV TXDQWR GD FRQYHUJrQFLD GR DOJRULWPR�
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1HVWH FDStWXOR VHUmR LQWURGX]LGRV RV FRQFHLWRV EiVLFRV GD 7HRULD GH 6LVWHPDV GH (VWUXWXUD

9DULiYHO �6(9� H &RQWUROH SRU 0RGRV 'HVOL]DQWHV �&0'�� 6HUi IHLWD D DERUGDJHP GH XP

VLVWHPD GH FRQWUROH SDUD XPD SODQWD JHQpULFD GH VHJXQGD RUGHP� FRQVLGHUDQGR VLVWHPD

FRQWtQXR H VLVWHPD DPRVWUDGR� 6HUmR DERUGDGRV� WDPEpP� DOJXQV DOJRULWPRV KtEULGRV�

HQFRQWUDGRV QD OLWHUDWXUD� XWLOL]DQGR 6(9 H 51$V�

��� ,QWURGXomR

2V VLVWHPDV GH FRQWUROH XVXDOPHQWH XWLOL]DGRV �SURSRUFLRQDO H�RX LQWHJUDO H�RX GHULYDWLYR�

FRQWUROH SRU PRGHOR GH UHIHUrQFLD H RXWURV� PDQWpP� HP VXD PDLRULD� ¿[D D HVWUXWXUD

GD SODQWD D VHU FRQWURODGD� SRGHQGR FRQVLGHUDU YDULDo}HV SDUDPpWULFDV RX� DLQGD�

FRQVLGHUDQGR R VLVWHPD OLQHDU RX QmR� -i XP VLVWHPD GH FRQWUROH� HP PDOKD IHFKDGD�

EDVHDGR HP 6(9� SURPRYH PXGDQoDV QD HVWUXWXUD GD SODQWD D VHU FRQWURODGD� $

FDSDFLGDGH GH DOWHUDU D HVWUXWXUD GH XPD SODQWD SRVVLELOLWD DR FRQWUROH UHVROYHU XP GLOHPD

WtSLFR� H[LVWHQWH QRV GHPDLV VLVWHPDV GH FRQWUROH� R FRPSURPLVVR HQWUH HVWDELOLGDGH�

UREXVWH] H YHORFLGDGH GH FRQYHUJrQFLD� (P SULQFtSLR� SRGHP H[LVWLU OHLV GH FRQWUROH GLVWLQWDV

TXH SRVVLELOLWDP D PXGDQoD QD HVWUXWXUD GH XPD SODQWD�

(P &RQWUROH SRU 0RGRV 'HVOL]DQWHV� D HVWUXWXUD GD SODQWD p DOWHUDGD HP IXQomR

GRV HVWDGRV GR VLVWHPD� (P SULQFtSLR� HVWD DOWHUDomR RFRUUH D XPD IUHT�rQFLD LQ¿QLWD VHQGR

SURYRFDGD SHOR FKDYHDPHQWR GD YDULiYHO GH FRQWUROH TXH REHGHFH D XPD OHL GH FRQWUROH

SUp�GH¿QLGD SHOR FRQWURODGRU� 'HVWD IRUPD� GH¿QHP�VH KLSHUSODQRV GH FKDYHDPHQWR VREUH

R HVSDoR GH HVWDGRV H D HVWUXWXUD GD SODQWD p� HQWmR� FKDYHDGD� VHPSUH TXH R SRQWR

UHSUHVHQWDWLYR �35� GR VLVWHPD DWUDYHVVDU XP GHVWHV KLSHUSODQRV�
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(VWDQGR HP UHJLPH GHVOL]DQWH� D FRQGLomR GH H[LVWrQFLD GH PRGRV GHVOL]DQWHV

JDUDQWH D HVWDELOLGDGH GR VLVWHPD� &RQVLGHUH D VHJXLQWH HTXDomR FDQGLGDWD GH /\DSXQRY�
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V2� 2EVHUYD�VH TXH D HTXDomR FDQGLGDWD p� DOpP GH VHU XPD IXQomR GRV HVWDGRV

GR VLVWHPD� GH¿QLGD SRVLWLYD H VXD GHULYDGD GHWHUPLQDGD SRU b @ V � bV� D TXDO WHP TXH VHU�

QHFHVVDULDPHQWH� GH¿QLGD QHJDWLYD� 'HVWD IRUPD� D DQiOLVH GD HVWDELOLGDGH GR VLVWHPD�

FRQVLGHUDQGR R FULWpULR GH /\DSXQRY� UHVXOWD QD (TXDomR ����

'HULYDQGR�VH D (TXDomR ���� WHP�VH�
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8PD YH] DWLQJLGD D VXSHUItFLH GH GHVOL]DPHQWR� R 35 SHUPDQHFHUi HP UHJLPH

GHVOL]DQWH VH D (TXDomR ��� IRU VDWLVIHLWD� $ SDUWLU GHVWH LQVWDQWH� FRPR SRGH VHU REVHUYDGR

SHOD (TXDomR ���� SDUD XPD SODQWD GH VHJXQGD RUGHP �(TXDomR ��� RX (TXDomR �����

R HUUR SRVVXLUi XPD GLQkPLFD GH SULPHLUD RUGHP FRP WD[D GH GHFUHVFLPHQWR LJXDO j

LQFOLQDomR GD VXSHUItFLH GH GHVOL]DPHQWR �YDULiYHO F ��
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4

E
, E ? 4� FRQGLomR HVWD Mi HVWDEHOHFLGD DQWHULRUPHQWH�

'HVWD IRUPD� SRGH�VH D¿UPDU TXH D FRQGLomR ��� VHUi VHPSUH PDLRU GR TXH ]HUR�

��� 7UHLQDPHQWR 2II�OLQH � �D� 3URSRVWD

1R WUHLQDPHQWR GD 51$ 0/3 FRP R DOJRULWPR SDGUmR GH %DFNSURSDJDWLRQ� D GLUHomR GR

DMXVWH GRV SHVRV p IHLWR FRQVLGHUDQGR�VH DSHQDV R VLQDO GR JUDGLHQWH GD IXQomR GH HUUR

SDUD R SHVR HP TXHVWmR� 'HVVD IRUPD� QmR H[LVWH QHQKXP FRQWUROH VREUH D WUDMHWyULD GR 35

GD VDtGD GD 51$ QR JUi¿FR GH HUUR� $ LQFOXVmR GH XP WHUPR TXH FRQWUROH HVVD WUDMHWyULD

SRGH VLJQL¿FDU D HVFROKD GH XP FDPLQKR PDLV DSURSULDGR SDUD R DMXVWH GRV SHVRV� $

SULPHLUD SURSRVWD SDUD R WUHLQDPHQWR RII�OLQH GD 51$ >3DUPD HW DO�� ����D@ EDVHLD�VH QHVVD

FRQVLGHUDomR H LQWURGX] R WHUPR GH FRUUHomR RULXQGR GD WHRULD GH VLVWHPDV GH HVWUXWXUD

YDULiYHO�

����� 6XSHUItFLH GH 'HVOL]DPHQWR

$ VXSHUItFLH GH GHVOL]DPHQWR SURSRVWD p XPD IXQomR GR JUDGLHQWH GR HUUR GD VDtGD H GH

VXD WD[D GH YDULDomR� SRGHQGR VHU HVFULWD FRPR�

� 3DUD D FDPDGD GH VDtGD�

V��E&� @ F �[���E&� .[2��E&� �����

RQGH�

[���E&� @
CHE&�

CZ��E&�
�����
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� 3DUD D FDPDGD HVFRQGLGD�

V��E&� @ FM �[���E&� .[2��E&� ������

RQGH�

[���E&� @
CHE&�

C]��E&�
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[2��E&� @ [���E&� �[���E&3�� ������

����� 5HJUDV GH $WXDOL]DomR GRV 3HVRV

&RP EDVH QDV HTXDo}HV TXH GH¿QHP DV VXSHUItFLHV GH GHVOL]DPHQWR� DV VHJXLQWHV UHJUDV

GH DWXDOL]DomR GRV SHVRV VmR� HQWmR� GH¿QLGDV�

� &DPDGD GH VDtGD�

�Z��E&� @ �� �
��[���E&�

�� � vjq �V��E&�� ������

� &DPDGD (VFRQGLGD�

�]��E&� @ �� �
��[���E&�

�� � vjq �V��E&�� ������

&RPR VH REVHUYD SHODV (TXDo}HV ���� H ����� D GLUHomR GH DWXDOL]DomR GRV SHVRV

QmR p IRUQHFLGD SHOR JUDGLHQWH GR HUUR PDV SHODV VXSHUItFLHV GH GHVOL]DPHQWR� GH¿QLGDV

SHODV (TXDo}HV ��� H ����� 2V UHVXOWDGRV REWLGRV HP VLPXODomR PRVWUDP TXH HVVD QRYD

SURSRVWD SRGH WUD]HU JDQKRV VLJQL¿FDWLYRV QR WUHLQDPHQWR GD 51$� TXDQGR FRPSDUDGR FRP

R DOJRULWPR SDGUmR GH %DFNSURSDJDWLRQ�
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����� (VWXGR GD &RQYHUJrQFLD

8PD YH] GH¿QLGD D VXSHUItFLH GH GHVOL]DPHQWR� H DV UHJUDV GH DWXDOL]DomR GRV SHVRV� p

QHFHVViULR ID]HU R HVWXGR GD FRQYHUJrQFLD GR 35 GR VLVWHPD QR SODQR GHWHUPLQDGR SHODV

YDULiYHLV TXH D GH¿QHP� (VWH HVWXGR HVWi PHOKRU GHWDOKDGR QD VHomR $���

������� &DPDGD GH VDtGD
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/RJR� SRGH�VH UHHVFUHYHU D HTXDomR GH V��E&� REWLGD DQWHULRUPHQWH FRPR�
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RQGH [E&� A 3 H � A 3�

'HVWD IRUPD� SRGH�VH XWLOL]DU D FRQGLomR ��� GH¿QLGD QR 7HRUHPD ������ SDUD VH

REWHU R OLPLWH GD YDULiYHO �� R TXDO GHYH VHU REHGHFLGR SDUD TXH D FRQYHUJrQFLD GR VLVWHPD

VHMD JDUDQWLGD�
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RQGH [E&� H \E&� HVWmR GH¿QLGRV SHODV (TXDo}HV ���� H �����

������� &DPDGD HVFRQGLGD

$ DQiOLVH GR HVWXGR GD FRQYHUJrQFLD SDUD D FDPDGD HVFRQGLGD p UHDOL]DGD GH IRUPD

VHPHOKDQWH j XWLOL]DGD SDUD D FDPDGD GH VDtGD�

'HVWD IRUPD� VXEVWLWXLQGR�VH DV (TXDo}HV ���� H $��� HP ���� WHP�VH�
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HQWmR� D HTXDomR SDUD V��E&� SRGH VHU UH�HVFULWD FRPR�

V��E&� @ �� �[E&� � vjq
�
V��E&�

�
. \E&�

RQGH [E&� A 3 H � A 3

&RQVLGHUDQGR D FRQGLomR ��� GH¿QLGD QR 7HRUHPD ������ SRGH�VH� DJRUD�

HVWDEHOHFHU R OLPLWH SDUD D YDULiYHO �� GH IRUPD D JDUDQWLU D FRQYHUJrQFLD GR VLVWHPD�

� ? plq

+��\E&���
[E&�
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��\E&3����� ��\E&���
[E&3�� �[E&�

,
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RQGH DV YDULiYHLV [E&� H \E&� HVWmR GH¿QLGDV SHODV (TXDo}HV ���� H �����

'HVWD IRUPD� D FRQYHUJrQFLD GR WUHLQDPHQWR GD 51$ 0/3 HVWDUi JDUDQWLGD SDUD

DV VXSHUItFLHV GH GHVOL]DPHQWR GH¿QLGDV SHODV (TXDo}HV ��� H ���� VH RV OLPLWHV SDUD RV

JDQKRV GH WUHLQDPHQWR GH¿QLGRV HP ���� H ���� IRUHP REVHUYDGRV�

��� 7UHLQDPHQWR 2II�OLQH � �D� 3URSRVWD

1D SURSRVWD DQWHULRUPHQWH DSUHVHQWDGD� p LQWURGX]LGD XPD VXSHUItFLH GH GHVOL]DPHQWR

FRP R REMHWLYR GH SRVVLELOLWDU XP FRQWUROH QD WUDMHWyULD GRV SHVRV GXUDQWH R WUHLQDPHQWR�
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(QWUHWDQWR� R PyGXOR GR DMXVWH FRQWLQXD VHQGR GD PHVPD RUGHP GH JUDQGH]D GR DMXVWH

UHDOL]DGR QR DOJRULWPR SDGUmR GH %DFNSURSDJDWLRQ� 6DEH�VH� SRUpP� TXH R PyGXOR

GR DMXVWH EDVHDGR DSHQDV QR JUDGLHQWH ORFDO SRGH DFDUUHWDU XP JUDQGH WHPSR SDUD D

FRQYHUJrQFLD GR WUHLQDPHQWR� 3DUD HQWHQGHU HVWH IDWR� EDVWD LPDJLQDU XPD VXSHUItFLH

GH WUHLQDPHQWR PXLWR SODQD� 1HVWH FDVR� R DOJRULWPR GH WUHLQDPHQWR ¿FDUi PXLWR WHPSR

SHUFRUUHQGR HVVD VXSHUItFLH HP SHTXHQRV SDVVRV SRLV R PyGXOR GR JUDGLHQWH GR HUUR VHUi

SHTXHQR�

'HVWH PRGR� LQWURGX]LX�VH XPD YDULDomR QD GHWHUPLQDomR GD VXSHUItFLH GH

GHVOL]DPHQWR H� FRQVHT�HQWHPHQWH� QDV UHJUDV GH DWXDOL]DomR GRV SHVRV� (VWD DOWHUDomR

SURSRUFLRQD XPD DFHOHUDomR DR WUHLQDPHQWR GD 51$�

����� 6XSHUItFLH GH 'HVOL]DPHQWR

$ VXSHUItFLH GH GHVOL]DPHQWR SURSRVWD p� DJRUD� QmR VRPHQWH XPD IXQomR GR JUDGLHQWH GR

HUUR GD VDtGD H GH VXD WD[D GH YDULDomR� PDV VLP GR JUDGLHQWH GR HUUR GH VDtGD H GH VHX

VRPDWyULR GXUDQWH XPD HSRFK� 3RGH�VH HVFUHYHU D VXSHUItFLH GH GHVOL]DPHQWR GD VHJXLQWH

PDQHLUD�

� 3DUD D FDPDGD GH VDtGD�
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[2��E&� @ 3� ; n ? 4 � RQGH n UHSUHVHQWD R YHWRU DSUHVHQWDGR GHQWUR GH XPD HSRFK�

����� 5HJUDV GH $WXDOL]DomR GRV 3HVRV

&RP EDVH QDV HTXDo}HV TXH GH¿QHP DV VXSHUItFLHV GH GHVOL]DPHQWR� DV VHJXLQWHV UHJUDV

GH DWXDOL]DomR GRV SHVRV VmR� HQWmR� GH¿QLGDV�

� &DPDGD GH VDtGD�

�Z��E&� @ �� �
��[���E&�

�� � vjq �V��E&�� ������

� &DPDGD HVFRQGLGD�

�]��E&� @ �� �
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&RPR SRGH VHU REVHUYDGR� DWUDYpV GDV (TXDo}HV ����� ����� ���� H ����� R

PyGXOR GH DWXDOL]DomR GRV SHVRV p XPD IXQomR GR VRPDWyULR GH WRGRV RV JUDGLHQWHV� GHVGH

R LQtFLR GD DSUHVHQWDomR GD HSRFK DWp R LQVWDQWH SUHVHQWH� 'HVWD IRUPD� D LQWHUIHUrQFLD

GHVWUXWLYD SUHVHQWH QR DOJRULWPR WUDGLFLRQDO GH %DFNSURSDJDWLRQ �LQWHUIHUrQFLD H[LVWHQWH

GHYLGR j DSUHVHQWDomR FRQVHFXWLYD GH YHWRUHV GHQWUR GD HSRFK� p PLQLPL]DGD� SRLV R

DOJRULWPR GH WUHLQDPHQWR PDQWpP XPD PHPyULD GH WRGDV DV DWXDOL]Do}HV UHDOL]DGDV DWp

R PRPHQWR DWXDO� 'D PHVPD IRUPD� SDUD FRPSRU D VXSHUItFLH GH GHVOL]DPHQWR� R JUDGLHQWH
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GR HUUR p OHYDGR HP FRQVLGHUDomR SDUD D GHWHUPLQDomR GR VHQWLGR GH DWXDOL]DomR GRV

SHVRV� SRVVLELOLWDQGR XP FRQWUROH GD WUDMHWyULD GRV SHVRV QD VXSHUItFLH GH HUUR�

3DUD HYLWDU D VDWXUDomR SUHPDWXUD GRV QRGRV GD FDPDGD HVFRQGLGD� TXH RFRUUHULD

TXDQGR R YDORU GH
��[���E&�

�� IRVVH HOHYDGR� LQWURGX]LX�VH R WHUPR i �M
�
U�E&�

�
QmR SUHVHQWH QD

(TXDomR ����� 6mR GRLV RV PRWLYRV SULQFLSDLV TXH DFDUUHWDULDP HP XP HOHYDGR YDORU GH��[���E&�

���
�� HOHYDGR HUUR HQWUH D VDtGD GHVHMDGD H D VDtGD UHDO GD UHGH� QDV SULPHLUDV HSRFKV�

GHYLGR j LQLFLDOL]DomR UDQG{PLFD GRV SDUkPHWURV GD UHGH�

�� HOHYDGR YDORU GR VRPDWyULR GRV JUDGLHQWHV GR HUUR� HP XP WUHLQDPHQWR FRP PXLWRV

YHWRUHV GH WUHLQDPHQWR� QDV SULPHLUDV HSRFKV�

7DLV IDWRV VmR PDLV PDUFDQWHV QDV FDPDGDV HVFRQGLGDV SHOR IDWR GR JUDGLHQWH GR

HUUR� SDUD XP QRGR GD FDPDGD HVFRQGLGD� VHU XPD IXQomR GR VRPDWyULR GRV JUDGLHQWHV

ORFDLV GR HUUR GD FDPDGD GH VDtGD PXOWLSOLFDGR SHORV SHVRV TXH FRQHFWDP DV FDPDGDV�

����� (VWXGR GD &RQYHUJrQFLD

'H PDQHLUD VHPHOKDQWH jTXHOD PRVWUDGD QD VHomR ���� p QHFHVViULR SURFHGHU FRP R
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3RGH�VH GL]HU� HQWmR� TXH R WUHLQDPHQWR LUi FRQYHUJLU VH DV LQHT�Do}HV ���� H ����

IRUHP REHGHFLGDV�

��� 7UHLQDPHQWR 2Q�OLQH � �D� SURSRVWD

$ VHJXQGD SURSRVWD SDUD WUHLQDPHQWR RQ�OLQH p� EDVLFDPHQWH� D YHUVmR RQ�OLQH�

FRQVLGHUDQGR D YDULiYHO WHPSR � SDUD D SULPHLUD SURSRVWD GH WUHLQDPHQWR RII�OLQH �VHomR

����� 3RU VH WUDWDU GD LPSOHPHQWDomR HP VLVWHPDV DPRVWUDGRV� R DOJRULWPR IRL GHVHQYROYLGR

FRQVLGHUDQGR R SHUtRGR GH DPRVWUDJHP W � VHQGR TXH D GLVFUHWL]DomR GDV GHULYDGDV HP
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WHPSR FRQWtQXR IRL UHDOL]DGD XWLOL]DQGR D UHJUD GH (XOOHU�

2EVHUYRX�VH TXH� QD SULPHLUD SURSRVWD GH WUHLQDPHQWR RQ�OLQH� D SUHVHQoD GD

GHULYDGD GDV IXQo}HV GH DWLYDomR QR GHQRPLQDGRU GDV HTXDo}HV GH DWXDOL]DomR GRV SHVRV

�(TXDomR ���� H ����� SRGH� HP FDVRV GH VDWXUDomR GR QHXU{QLR� SURYRFDU SUREOHPDV

GH LQVWDELOLGDGH QXPpULFD DR DOJRULWPR� (VWH SUREOHPD SRGH VHU IDFLOPHQWH FRQWRUQDGR

HYLWDQGR�VH D VDWXUDomR GR QHXU{QLR RX� HQWmR� LPSRQGR XP OLPLWH Pi[LPR SDUD D

DWXDOL]DomR GRV SHVRV� $ VDWXUDomR GH XP GHWHUPLQDGR QHXU{QLR� SULQFLSDOPHQWH QD

FDPDGD HVFRQGLGD� SRGH HYLGHQFLDU XPD QmR DGHTXDomR GD HVWUXWXUD GD 51$ DR SUREOHPD

D HOD SURSRVWR� RX VHMD� XP Q~PHUR SHTXHQR GH QHXU{QLRV QD FDPDGD HVFRQGLGD�

2SWRX�VH� HQWmR� SRU HVWXGDU XP DOJRULWPR GH WUHLQDPHQWR RQ�OLQH TXH QmR

DSUHVHQWDVVH HVWH LQFRQYHQLHQWH� 2 DOJRULWPR SURSRVWR IRL XWLOL]DGR QR GHVHQYROYLPHQWR

GH XP REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR GH XP PRWUR GH LQGXomR >3DUPD HW DO�� ����F@�

'HVWD IRUPD� EDVHDQGR�VH QD SULPHLUD SURSRVWD GH WUHLQDPHQWR RII�OLQH� DV

VHJXLQWHV VXSHUItFLHV GH HUUR VmR HVFROKLGDV�

� 3DUD D FDPDGD GH VDtGD�
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����� 5HJUDV GH $WXDOL]DomR GRV 3HVRV

&RP EDVH QDV HTXDo}HV TXH GH¿QHP DV VXSHUItFLHV GH GHVOL]DPHQWR� DV VHJXLQWHV UHJUDV

GH DWXDOL]DomR GRV SHVRV VmR� HQWmR� GH¿QLGDV�

� &DPDGD GH VDtGD�
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� &DPDGD (VFRQGLGD�
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$ DWXDOL]DomR GRV SHVRV p� HQWmR� FDOFXODGD FRQVLGHUDQGR�VH� WDPEpP� D UHJUD GH

(XOOHU SDUD D LQWHJUDomR� RX VHMD�

� &DPDGD GH VDtGD�

Z��E&n�� @Z��E&� . W ��Z��E&� ������

� &DPDGD (VFRQGLGD�

]��E&n�� @ ]��E&� . W ��]��E&� ������

&RPR SRGH�VH REVHUYDU� QmR H[LVWH QHQKXP WHUPR QR GHQRPLQDGRU GDV

(TXDo}HV ���� H ����� HYLWDQGR�VH� GHVWD IRUPD� RV SUREOHPDV QXPpULFRV PHQFLRQDGRV

DQWHULRUPHQWH� 'H IRUPD VLPLODU j VHomR ���� D GLUHomR GH DWXDOL]DomR GRV SHVRV QmR

p IRUQHFLGD SHOR JUDGLHQWH GR HUUR PDV SHOD VXSHUItFLH GH GHVOL]DPHQWR� GH¿QLGDV SHODV

(TXDo}HV ���� H �����
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����� (VWXGR GD &RQYHUJrQFLD

2 HVWXGR GD FRQYHUJrQFLD GR DOJRULWPR p UHDOL]DGR SDUD D FDPDGD GH VDtGD H FDPDGD

HVFRQGLGD� LQGHSHQGHQWHPHQWH� FRQVLGHUDQGR�VH D FRQGLomR GH FRQYHUJrQFLD GDGD SRU��VE&��� ? ��VE&3����� D TXDO p HTXLYDOHQWH j FRQGLomR GHVFULWD SHOD (TXDomR ����� 'H IRUPD

VHPHOKDQWH DR HVWXGR GD FRQYHUJrQFLD GRV DOJRULWPRV SUHYLDPHQWH GHVFULWRV� R HVWXGR

GRV OLPLWHV GRV JDQKRV HQYROYLGRV QR WUHLQDPHQWR GHVWH DOJRULWPR HVWi PHOKRU GHWDOKDGR

QD VHomR $���

������� &DPDGD GH VDtGD
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'HVWD IRUPD� SRGH�VH XWLOL]DU D FRQGLomR ��� GH¿QLGD QR 7HRUHPD ������ SDUD VH

REWHU R OLPLWH GD YDULiYHO �� R TXDO GHYH VHU REHGHFLGR SDUD TXH D FRQYHUJrQFLD GR VLVWHPD

VHMD JDUDQWLGD�
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������� &DPDGD HVFRQGLGD

$ DQiOLVH GR HVWXGR GD FRQYHUJrQFLD SDUD D FDPDGD HVFRQGLGD p UHDOL]DGD GH IRUPD

VHPHOKDQWH j XWLOL]DGD SDUD D FDPDGD GH VDtGD�
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&RQVLGHUDQGR D FRQGLomR ��� GH¿QLGD QR 7HRUHPD ������ SRGH�VH� DJRUD�

HVWDEHOHFHU R OLPLWH SDUD D YDULiYHO �� GH IRUPD D JDUDQWLU D FRQYHUJrQFLD GR VLVWHPD�
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RQGH DV YDULiYHLV [E&� H \E&� HVWmR GH¿QLGDV SHODV (TXDo}HV ���� H �����

'HVWD IRUPD� D FRQYHUJrQFLD GR WUHLQDPHQWR GD 51$ 0/3 HVWDUi JDUDQWLGD SDUD

DV VXSHUItFLHV GH GHVOL]DPHQWR GH¿QLGDV SHODV (TXDo}HV ���� H ���� VH RV OLPLWHV SDUD

RV JDQKRV GH WUHLQDPHQWR GH¿QLGRV HP ���� H ���� IRUHP REVHUYDGRV H VH QmR H[LVWLUHP

SHUWXUEDo}HV� HP UHODomR j GLQkPLFD GH VHJXQGD RUGHP SURSRVWD� TXH IRUHP DFLPD GR

OLPLDU GH UREXVWH]�

��� &RQFOXV}HV

1HVWH FDStWXOR IRUDP DSUHVHQWDGDV TXDWUR SURSRVWDV GH WUHLQDPHQWR SDUD 0/3V� 'XDV
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SURSRVWDV SDUD WUHLQDPHQWR RII�OLQH H GXDV SURSRVWDV SDUD WUHLQDPHQWR RQ�OLQH�

)RL DSUHVHQWDGD H XWLOL]DGD XPD PHWRGRORJLD SDUD R GHVHQYROYLPHQWR H DQiOLVH

GRV DOJRULWPRV SURSRVWRV XWLOL]DQGR D WHRULD GH 6LVWHPDV GH (VWUXWXUD 9DULiYHO� (VWD WHRULD�

XWLOL]DGD HP VLVWHPDV GH FRQWUROH� SRVVLELOLWD DQDOLVDU PDWHPDWLFDPHQWH RV DOJRULWPRV GH

WUHLQDPHQWR� SRVVLELOLWDQGR GHWHUPLQDU RV OLPLWHV GRV JDQKRV HQYROYLGRV QRV DOJRULWPRV�

(VWD DQiOLVH PDWHPiWLFD p XPD LPSRUWDQWH FRQWULEXLomR SDUD D iUHD GH 51$V SRLV RV

JDQKRV QHFHVViULRV SHORV DOJRULWPRV FOiVVLFRV GH WUHLQDPHQWR VmR� HP VXD PDLRULD�

GHWHUPLQDGRV HPSLULFDPHQWH� QmR H[LVWLQGR XPD DQiOLVH PDWHPiWLFD GH VHXV OLPLWHV�

$ SHUIRUPDQFH GRV DOJRULWPRV SURSRVWRV SDUD WUHLQDPHQWR RII�OLQH VHUi� QR FDStWXOR

�� FRPSDUDGD j SHUIRUPDQFH GRV DOJRULWPRV FOiVVLFRV HQFRQWUDGRV QD OLWHUDWXUD HP

SUREOHPDV FOiVVLFRV GH 51$V� DSUR[LPDomR GH IXQo}HV H FODVVL¿FDomR� 2V DOJRULWPRV

SURSRVWRV SDUD WUHLQDPHQWR RQ�OLQH VHUmR XWLOL]DGRV� QR FDStWXOR �� SDUD R GHVHQYROYLPHQWR

GH XPD SURSRVWD GH DFLRQDPHQWR SDUD PRWRUHV GH LQGXomR�





&DStWXOR �
%DQFDGD ([SHULPHQWDO

'XUDQWH R WUDEDOKR GHVWD WHVH� GHVHQYROYHX�VH XPD EDQFDGD H[SHULPHQWDO� FRPSRVWD

GH XP FRQMXQWR PRWRU GH LQGXomR�PRWRU GH FRUUHQWH FRQWtQXD H XP LQYHUVRU WULIiVLFR

XWLOL]DQGR ,*%7V� 1HVWD EDQFDGD IRUDP LPSOHPHQWDGRV VLVWHPDV GH PHGLomR UHGXQGDQWHV�

SRVVLELOLWDQGR D FRPSDUDomR HQWUH GLYHUVDV WpFQLFDV GH PHGLomR GH JUDQGH]DV QHFHVViULDV

DR FRQWUROH GH PRWRUHV GH LQGXomR� (VWD EDQFDGD p� SRU VL Vy� XPD FRQWULEXLomR GHVWH

WUDEDOKR QR HVWXGR FRPSDUDWLYR HQWUH GLYHUVDV WpFQLFDV GH PHGLomR SURSRVWDV QD OLWHUDWXUD�

1HVWH FDStWXOR VHUi IHLWD XPD GHVFULomR GRV HOHPHQWRV HQYROYLGRV QHVWD EDQFDGD�

��� ,QYHUVRU

2V FLUFXLWRV UHIHUHQWHV DR LQYHUVRU HVWmR PRVWUDGRV QR $SrQGLFH %� $ )LJXUD ��� PRVWUD D

YLVmR JHUDO GR LQYHUVRU GHVHQYROYLGR�

)LJXUD ���� 9LVmR JHUDO GR LQYHUVRU GHVHQYROYLGR�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

'HVHQYROYHX�VH XP LQYHUVRU WULIiVLFR QmR UHJHQHUDWLYR� RX VHMD� XWLOL]DQGR� QD

HQWUDGD GH SRWrQFLD� XP UHWL¿FDGRU WULIiVLFR D GLRGRV �)LJXUD %���� 2 LQYHUVRU p

FRPSRVWR GH WUrV PyGXORV FRQWHQGR� FDGD XP � GRLV ,*%7V PRGHOR 6.0 ��*%� PDLV XP

PyGXOR FRQWHQGR DSHQDV XP ,*%7� PRGHOR 6.0 ��*$� WRGRV RV PyGXORV GD 6HPLNURQ

&RQGXFWRUV� 2SWRX�VH SRU QmR GHVHQYROYHU DV SODFDV GH FRPDQGR GRV ,*%7V� WHQGR

VLGR DGTXLULGDV WUrV SODFDV PRGHOR 6.+,�� �$SrQGLFH (� H XPD PRGHOR 6.+,��� SDUD RV

,*%7V GR LQYHUVRU H GR FKRSSHU� UHVSHFWLYDPHQWH� 7RGDV DV SODFDV GH FRPDQGR IRUDP

GHVHQYROYLGDV� WDPEpP� SHOD 6HPLNURQ� $ )LJXUD ��� PRVWUD D SDUWH GH SRWrQFLD GR

LQYHUVRU�

)LJXUD ���� 0yGXOR GH SRWrQFLD XWLOL]DGR SHOR LQYHUVRU WULIiVLFR�

3DUD R GHVHQYROYLPHQWR GR VLVWHPD GH DFLRQDPHQWR D VHU LPSOHPHQWDGR� WRUQRX�

VH QHFHVViULR R GHVHQYROYLPHQWR GH FLUFXLWRV DQDOyJLFRV SDUD D LQWHUIDFH HQWUH R VLVWHPD D

VHU FRQWURODGR H R PLFURFRPSXWDGRU QR TXDO VHUi LPSOHPHQWDGR R FRQWUROH� $SyV GLYHUVDV

YHUV}HV� RSWRX�VH SRU GHVHQYROYHU SODFDV VHSDUDGDV� GHGLFDGDV D FDGD XPD GDV IXQo}HV

D VHUHP LPSOHPHQWDGDV �)LJXUD ����� H WRGDV FRQHFWDGDV D XPD ~QLFD SODFD � UHVSRQViYHO

SHOD LQWHUIDFH HQWUH R LQYHUVRU H D SODFD GH DTXLVLomR GH GDGRV�

2 LQYHUVRU GHVHQYROYLGR SRVVXL DV VHJXLQWHV PHGLo}HV�

�� 0HGLomR GH WHQVmR

�D� PHGLomR DQDOyJLFD DWUDYpV GH ¿OWURV SDVVD�EDL[D�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

)LJXUD ���� 3ODFDV GH PHGLomR GHVHQYROYLGDV�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

�E� PHGLomR DQDOyJLFD SHOD LQWHJUDomR GRV SXOVRV GH 3:0 �>&KLQ HW DO�� ����@��
�F� PHGLomR GLJLWDO

�� 0HGLomR GH FRUUHQWH

�D� PHGLomR DWUDYpV GH ¿OWURV SDVVD�EDL[D�
�E� PHGLomR GLUHWD GDV FRUUHQWHV �VHP ¿OWUDJHP��

�� 0HGLomR GH YHORFLGDGH

�D� PHGLomR DQDOyJLFD DWUDYpV GR WDFRJHUDGRU�
�E� PHGLomR GLJLWDO DWUDYpV GR HQFRGHU�

�,� PHGLomR SRU SXOVR�
�,,� PHGLomR SRU WHPSR�

�� 0HGLomR GH ÀX[R

�D� PHGLomR DWUDYpV GH ERELQDV H[SORUDGRUDV�
�E� PHGLomR DWUDYpV GD WHQVmR SDUFLDO QDV ERELQDV GDV IDVHV�

�� 0HGLomR GH FRQMXJDGR

�D� PHGLomR DWUDYpV GH WRUTXtPHWUR URWDFLRQDO

6mR GLVSRQLELOL]DGDV WDQWR DV JUDQGH]DV WULIiVLFDV TXDQWR DV JUDQGH]DV

FRQYHUWLGDV SDUD R VLVWHPD ��� ¿[R QR HVWDWRU� SDUD DV PHGLo}HV DQDOyJLFDV GH WHQVmR

H FRUUHQWHV�

2 DFLRQDPHQWR GRV ,*%7V SRGH VHU UHDOL]DGR GH GXDV IRUPDV GLVWLQWDV�

�� 6LQDO GH FRQWUROH SURYHQLHQWH GH XPD SODFD TXDOTXHU� FRPR� SRU H[HPSOR� XPD

SODFD GHGLFDGD j JHUDomR GH 3:0�

�� VLQDO GH FRQWUROH SURYHQLHQWH GH XP FLUFXLWR GH KLVWHUHVH H[LVWHQWH QR SUySULR LQ�

YHUVRU�

$V SODFDV GHVHQYROYLGDV LPSOHPHQWDP� EDVLFDPHQWH� DV VHJXLQWHV IXQo}HV�

�� &LUFXLWR GH 6WDUW�XS H FKRSSHU �)LJXUD %�����

�� &LUFXLWR GH LQWHUIDFH GH FRPDQGRV �)LJXUD %�����

�� &LUFXLWR GH KLVWHUHVH GH FRUUHQWH �)LJXUD %����

�� &LUFXLWR GH DTXLVLomR GH FRUUHQWH H WHQVmR �)LJXUD %�����



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

�� &LUFXLWR GH PHGLomR DQDOyJLFD GH FRUUHQWHV H WHQV}HV �)LJXUDV %��� %��� H %�����

�� &LUFXLWR GH PHGLo}HV GLJLWDLV GH WHQVmR H YHORFLGDGH �)LJXUD %����

�� &LUFXLWR GH PHGLomR GH ÀX[R H FRQMXJDGR �)LJXUDV %��� %�� H %����

�� &LUFXLWR GH PHGLomR GR WDFRJHUDGRU �)LJXUD %�����

�� &LUFXLWR GH LQWHUIDFH �)LJXUDV %�� H %����

$V SODFDV IRUDP GHVHQYROYLGDV XWLOL]DQGR�VH WDQWR WHFQRORJLD &026 TXDQWR 77/�

DOpP GH DPSOL¿FDGRUHV RSHUDFLRQDLV SDUD DV PHGLo}HV DQDOyJLFDV� 'HVWD IRUPD� SDUD R

FRUUHWR IXQFLRQDPHQWR GR VLVWHPD� p QHFHVViULD XPD DOLPHQWDomR GH 	48Y H 	8Y �

&RQVLGHUDQGR�VH DV PiTXLQDV XWLOL]DGDV QR /DERUDWyULR GH &RQYHUVmR H &RQWUROH

GH (QHUJLD GR &HQWUR GH 3HVTXLVD H 'HVHQYROYLPHQWR HP (QJHQKDULD (OpWULFD �8)0*�� RV

FLUFXLWRV GH PHGLomR GH FRUUHQWH H WHQVmR IRUDP SURMHWDGRV FRQVLGHUDQGR�VH D PiTXLQD

GH FRUUHQWH DOWHUQDGD OLJDGD HP WULkQJXOR H GLVSRQLELOL]DQGR QD VDtGD GRV FLUFXLWRV DV

JUDQGH]DV SRU IDVH�

2V JDQKRV GRV FLUFXLWRV GH FRQGLFLRQDPHQWR GRV VLQDLV DQDOyJLFRV IRUDP

FDOFXODGRV FRQVLGHUDQGR�VH D Pi[LPD DPSOLWXGH GRV VLQDLV SDUD D DPRVWUDJHP� SHOD SODFD

GH DTXLVLomR GH GDGRV� LJXDO D 	8Y �

��� &LUFXLWR GH 6WDUW�XS H &KRSSHU

(VWH FLUFXLWR p UHVSRQViYHO SHORV FRPDQGRV GH OLJDU H GHVOLJDU R LQYHUVRU EHP FRPR

SHOR JHUHQFLDPHQWR GR FKRSSHU GH IUHQDJHP� UHVSRQViYHO SHOD OLPLWDomR GD WHQVmR GR

EDUUDPHQWR �)LJXUD %�����

2 LQYHUVRU SRGH VHU OLJDGR�GHVOLJDGR DWUDYpV GH GXDV FKDYHV GLS�VZLWFK �6� H 6���

&RP R FRPDQGR GD FKDYH GH OLJDU �6��� R UHOp GH FRPDQGR GR FDSDFLWRU p DFLRQDGR H R

EDUUDPHQWR '& FRPHoD D VH FDUUHJDU� 4XDQGR R YDORU GD WHQVmR GR EDUUDPHQWR DWLQJH

R YDORU GH UHIHUrQFLD DMXVWDGR SHOR SRWHQFL{PHWUR 5���� R UHOp GH FRPDQGR GR FRQWDWRU

p DFLRQDGR H R FRQWDWRU p HQHUJL]DGR� &RP LVWR� R UHVLVWRU GH FDUJD GR FDSDFLWRU GR



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

EDUUDPHQWR p FXUWR�FLUFXLWDGR SRVVLELOLWDQGR R FDUUHJDPHQWR ¿QDO GR EDUUDPHQWR '&� 'HVWD

IRUPD� D FRUUHQWH GH FDUJD GR DFLRQDPHQWR LUi ÀXLU SHOR FRQWDWRU H QmR SHOR UHVLVWRU GH

FDUJD GR FDSDFLWRU�

$R VH DFLRQDU D FKDYH GH GHVOLJDU �6��� R FRQWDWRU p GHVHQHUJL]DGR� LVRODQGR

R UHWL¿FDGRU WULIiVLFR GR EDUUDPHQWR '&� $R PHVPR WHPSR� SDUD SRVVLELOLWDU R FRPSOHWR

GHVFDUUHJDPHQWR GR EDUUDPHQWR '&� R FKRSSHU p DFLRQDGR� FRORFDQGR�VH XPD FDUJD

UHVLVWLYD HP SDUDOHOR FRP R FDSDFLWRU GR EDUUDPHQWR� (QTXDQWR R LQYHUVRU SHUPDQHFHU

GHVOLJDGR� R FKRSSHU HVWDUi DFLRQDGR� 2 FKRSSHU WDPEpP VHUi DFLRQDGR VH D WHQVmR GR

EDUUDPHQWR '& XOWUDSDVVDU XP YDORU GH UHIHUrQFLD DMXVWDGR SHOR SRWHQFL{PHWUR 5����

2 FKRSSHU p FRPDQGDGR SHOD SODFD GH FRPDQGR PRGHOR 6.+,�� GD 6HPLNURQ H

R FLUFXLWR GHVHQYROYLGR SRVVXL GXDV VLQDOL]Do}HV YLVXDLV� IHLWDV SHORV OHGV '� H '��� 2

SULPHLUR OHG p DFLRQDGR FDVR VHMD LGHQWL¿FDGR DOJXP HUUR QD SODFD GH FRPDQGR GR FKRSSHU

H R VHJXQGR p DFLRQDGR WRGD YH] TXH R FKRSSHU IRU DFLRQDGR� &DVR H[LVWD DOJXP HUUR QD

SODFD GH FRPDQGR GR FKRSSHU SRGH VHU UHDOL]DGR XP UHVHW GHVWD SODFD DWUDYpV GD FKDYH

6��

$ SODFD GHVHQYROYLGD SRVVXL XP FRQHFWRU '%�� XWLOL]DGR SDUD FRQHFWi�OD j SODFD

GR FLUFXLWR GH LQWHUIDFH� $WUDYpV GHVWH FRQHFWRU SRGH�VH� WDPEpP� FRPDQGDU R LQYHUVRU

HP VXEVWLWXLomR jV FKDYHV GLS�VZLWFK� $WUDYpV GHVWH FRQHFWRU WDPEpP p HQYLDGR XP VLQDO

LQGLFDQGR VH R LQYHUVRU HVWi DFLRQDGR RX QmR H VH H[LVWH XP HUUR QD SODFD GH FRPDQGR GR

FKRSSHU� $OpP GLVWR� p WUDQVPLWLGR� WDPEpP� R VLQDO GR QtYHO GD WHQVmR GR EDUUDPHQWR� $

7DEHOD ��� PRVWUD D SLQDJHP GR FRQHFWRU '%� XWLOL]DGR� EHP FRPR RV QtYHLV GH WHQVmR GH

FDGD VLQDO H RV VLQDLV OyJLFRV QHFHVViULRV DR FRPDQGR GR LQYHUVRU�

7DEHOD ���� 6LQDLV XWLOL]DGRV SHOD SODFD GH 6WDUWXS H &KRSSHU GLVSRQtYHLV QR FRQHFWRU '%�

3LQR VLQDO 1tYHO GH WHQVmR 6LQDO OyJLFR

� 7HQVmR GR EDUUDPHQWR 3Y D �8Y
�� � H � *1'

� 5HVHW GD SODFD GH FRPDQGR GR &KRSSHU .48Y SXOVR SRVLWLYR

� &RQWUROH SDUD GHVOLJDU R LQYHUVRU .48Y SXOVR SRVLWLYR

� &RQWUROH SDUD OLJDU R LQYHUVRU .48Y SXOVR SRVLWLYR

� 6LQDOL]DomR GH LQYHUVRU OLJDGR .48Y QtYHO DOWR

� 6LQDOL]DomR GH HUUR QD SODFD GH FRPDQGR GR FKRSSHU .48Y QtYHO DOWR



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

��� &LUFXLWR GH ,QWHUIDFH GH &RPDQGRV

(VWH FLUFXLWR p UHVSRQViYHO SHOR JHUHQFLDPHQWR GRV VLQDLV GH HUUR SURYHQLHQWHV GRV GULYHUV

GRV ,*%7V SULQFLSDLV GR LQYHUVRU �)LJXUD %�����

$V SODFDV GH FRPDQGR GRV ,*%7V �6.+,�� GD 6HPLNURQ� SRVVXHP� EDVLFDPHQWH�

GXDV SURWHo}HV� &DVR XPD GDV SURWHo}HV VHMD DWLYDGD� R GULYHU p GHVDELOLWDGR JHUDQGR XP

VLQDO GH HUUR� 3DUD TXH D SODFD YROWH D IXQFLRQDU QRUPDOPHQWH p QHFHVViULR DSOLFDU XP VLQDO

GH UHVHW�

&RPR VmR XWLOL]DGDV WUrV SODFDV GH FRPDQGR LQGHSHQGHQWHV� IRL QHFHVViULR

GHVHQYROYHU XP FLUFXLWR QR TXDO� FDVR XPD GDV SODFDV GH FRPDQGR DSUHVHQWH XP VLQDO

GH HUUR� WRGRV RV VLQDLV GH FRPDQGR� TXH HUDP DSOLFDGRV DRV JDWHV GRV ,*%7V� VmR

GHVDELOLWDGRV� 8PD RXWUD IXQomR EiVLFD GR FLUFXLWR GHVHQYROYLGR p D FDSDFLGDGH GH VH

KDELOLWDU RX GHVDELOLWDU RV VLQDLV TXH VmR DSOLFDGRV DRV JDWHV GRV ,*%7V� PHVPR HP

IXQFLRQDPHQWR QRUPDO GDV SODFDV GH FRPDQGR� 'HVWD IRUPD� SDUD R SHUIHLWR IXQFLRQDPHQWR

GR LQYHUVRU p QHFHVViULR PDQWHU R VLQDO GH KDELOLWDomR VHPSUH DSOLFDGR� (VWD SURWHomR

p LPSRUWDQWH SDUD TXH VH HYLWH XP FKDYHDPHQWR LQGHVHMDGR GRV ,*%7V Mi TXH D SODFD

UHVSRQViYHO SHOD JHUDomR GRV VLQDLV GH JDWH p VHSDUDGD GD SODFD GH DTXLVLomR GD GDGRV�

3RUWDQWR� FDVR H[LVWD DOJXP VLQDO GH HUUR HP XPD GDV SODFDV GH FRPDQGR GRV

,*%7V� VHUi JHUDGR XP VLQDO GH HUUR TXH VHUi WUDQVPLWLGR j SODFD GH LQWHUIDFH� 7DPEpP p

UHDOL]DGD XPD LQGLFDomR YLVXDO DWUDYpV GR OHG '��� 2 UHVHW GDV SODFDV GH FRPDQGR SRGH

VHU HIHWXDGR DWUDYpV GD FKDYH 6� RX DWUDYpV GH XP VLQDO GH FRQWUROH SURYHQLHQWH GH XP

GRV FRQHFWRUHV '%� H[LVWHQWHV QD SODFD GHVHQYROYLGD�

(VWD SODFD SRVVXL GRLV FRQHFWRUHV '%�� 2 FRQHFWRU 3�� p UHVSRQViYHO SHOD

HQWUDGD GRV VLQDLV GH FRPDQGR GRV JDWHV� SURYHQLHQWH GD SODFD GH 3:0� DOpP GR VLQDO

GH 75* QHFHVViULR SHOD SODFD GH PHGLo}HV GLJLWDLV� 2 FRQHFWRU 3�� p UHVSRQViYHO SHOD

FRQH[mR GD SODFD GHVHQYROYLGD FRP D SODFD GH LQWHUIDFH� $V 7DEHODV ��� H ��� PRVWUDP DV

SLQDJHQV GRV FRQHFWRUHV� EHP FRPR R QtYHO GH WHQVmR XWLOL]DGR HP FDGD XP GRV VLQDLV�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

7DEHOD ���� 6LQDLV GH FRPDQGR SDUD RV JDWHV GRV ,*%7V� &RQHFWRU 3���

3LQR 6LQDO

� &RPDQGR ,*%7 D

� &RPDQGR ,*%7 D
� &RPDQGR ,*%7 E

� &RPDQGR ,*%7 E
� &RPDQGR ,*%7 F

� &RPDQGR ,*%7 F
� *1'

� 75*�

� QmR FRQHFWDGR

7DEHOD ���� 6LQDLV GH FRQWUROH XWLOL]DGRV SHOR FLUFXLWR� &RQHFWRU 3���

3LQR 6LQDO 1tYHO GH WHQVmR 6LQDO OyJLFR

� 6LQDOL]DomR GH HUUR QDV SODFDV GH FRPDQGR GRV ,*%7V .48Y QtYHO DOWR

� &RQWUROH GH KDELOLWDomR GRV VLQDLV GH FRPDQGR .48Y QtYHO DOWR

� &RQWUROH GH UHVHW GDV SODFDV GH FRPDQGR GRV ,*%7V .48Y SXOVR SRVLWLYR

� 75* .48Y
� QmR FRQHFWDGR

����� H � *1'



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

��� &LUFXLWR GH +LVWHUHVH GH &RUUHQWH

(VWH FLUFXLWR p UHVSRQViYHO SRU JHUDU RV VLQDLV GH FRPDQGR SDUD RV GULYHUV GRV ,*%7V

SULQFLSDLV XWLOL]DQGR XP FRQWURODGRU GH KLVWHUHVH GH FRUUHQWH FRP OLPLWDomR GD IUHT�rQFLD

GH FKDYHDPHQWR �)LJXUD %����

(VWH FLUFXLWR JHUD� GLUHWDPHQWH D SDUWLU GH WUrV FRUUHQWHV GH UHIHUrQFLD H GRV WUrV

YDORUHV GH FRUUHQWHV PHGLGDV� RV VLQDLV GH FRPDQGR SDUD RV JDWHV GRV ,*%7V�

2 VLQDO GH HUUR HQWUH DV FRUUHQWHV GH UHIHUrQFLD H DV FRUUHQWHV UHDLV PHGLGDV VmR

DSOLFDGRV D WUrV FRPSDUDGRUHV GH MDQHOD �)LJXUD ���� FXMD MDQHOD p DMXVWDGD DWUDYpV GD

VHJXLQWH HTXDomR�

�Y�? @
5 � YSS �U2

U� .U2
�����

2 VLQDO GH VDtGD GRV FRPSDUDGRUHV p� HQWmR� DSOLFDGR jV HQWUDGDV GH WUrV ÀLS�

ÀRSV WLSR '� FXMR FORFN p GHWHUPLQDGR SHOR RVFLODGRU �)LJXUD ����� 'HVWD IRUPD� D PDLRU

IUHT�rQFLD GR VLQDO GH FKDYHDPHQWR p GH¿QLGD SHOR RVFLODGRU� DWUDYpV GD HTXDomR�

i @
4

F� �U� � oq

�
5 �U2 .U�

U�

� �����

'HVWD IRUPD� SRGH�VH DFLRQDU R LQYHUVRU XWLOL]DQGR� WDPEpP� D KLVWHUHVH GH

FRUUHQWH� $ GLIHUHQoD GHVWH FLUFXLWR GH KLVWHUHVH GH FRUUHQWH GRV FLUFXLWRV FRQYHQFLRQDLV

UHVLGH QR IDWR GH TXH� QHVWH FLUFXLWR� D Pi[LPD IUHT�rQFLD GH FKDYHDPHQWR p OLPLWDGD�

(VWD SODFD SRVVXL GRLV FRQHFWRUHV '%�� 8P UHVSRQViYHO SHOD VDtGD GRV VLQDLV GH

FRPDQGR D VHUHP DSOLFDGRV QRV JDWHV GRV ,*%7V �FRQHFWRU 3��� H R VHJXQGR UHVSRQViYHO

SHORV VLQDLV GH HQWUDGD GDV FRUUHQWHV GH UHIHUrQFLD H FRUUHQWHV PHGLGDV� $V 7DEHODV ��� H

��� PRVWUDP DV SLQDJHQV H R QtYHO GH WHQVmR GRV VLQDLV GH FDGD XP GRV FRQHFWRUHV�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

)LJXUD ���� &LUFXLWR OyJLFR GR FRPSDUDGRU FRP MDQHOD XWLOL]DGR QD KLVWHUHVH GH FRUUHQWH�

)LJXUD ���� 2VFLODGRU XWLOL]DGR SDUD D OLPLWDomR GH IUHT�rQFLD GD KLVWHUHVH GH FRUUHQWH�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ��

7DEHOD ���� 6LQDLV GH FRPDQGR SDUD RV JDWHV GRV ,*%7V� &RQHFWRU 3���

3LQR 6LQDO 1tYHO GH WHQVmR

� &RPDQGR ,*%7 D &ROHWRU DEHUWR

� &RPDQGR ,*%7 D &ROHWRU DEHUWR

� &RPDQGR ,*%7 E &ROHWRU DEHUWR

� &RPDQGR ,*%7 E &ROHWRU DEHUWR

� &RPDQGR ,*%7 F &ROHWRU DEHUWR

� &RPDQGR ,*%7 F &ROHWRU DEHUWR

� *1'

� QmR FRQHFWDGR

� QmR FRQHFWDGR

7DEHOD ���� 6LQDLV GH HQWUDGD SDUD R FLUFXLWR GH KLVWHUHVH� &RQHFWRU 3��

3LQR 6LQDO 1tYHO GH WHQVmR

� &RUUHQWH GH UHIHUrQFLD GD IDVH de 	8Y
� &RUUHQWH GH UHIHUrQFLD GD IDVH fd 	8Y
� &RUUHQWH PHGLGD GD IDVH de 	8Y
� &RUUHQWH PHGLGD GD IDVH fd 	8Y
� *1'

� &RUUHQWH GH UHIHUrQFLD GD IDVH ef 	8Y
� QmR FRQHFWDGR

� &RUUHQWH PHGLGD GD IDVH ef 	8Y
� *1'
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��� &LUFXLWR GH $TXLVLomR GH &RUUHQWH H 7HQVmR

(VWH FLUFXLWR p UHVSRQViYHO SHOD PHGLomR GDV WHQV}HV GH IDVH� WHQV}HV GR EDUUDPHQWR

XWLOL]DGDV SHOR FLUFXLWR GH PHGLomR GLJLWDO GH WHQVmR H GDV FRUUHQWHV GH OLQKD� FRP D

SRVWHULRU WUDQVIRUPDomR SDUD JUDQGH]DV GH IDVH �)LJXUD %�����

2 FLUFXLWR GH PHGLomR GH FRUUHQWH XWLOL]D WUrV VHQVRUHV GH HIHLWR +DOO SDUD D

PHGLomR GDV FRUUHQWHV GH OLQKD� (VWDV FRUUHQWHV VmR� HQWmR� DSOLFDGDV D XP FLUFXLWR SDUD

D WUDQVIRUPDomR GDV JUDQGH]DV GH OLQKD HP JUDQGH]DV GH IDVH� $V FRUUHQWHV GH IDVH VmR�

¿QDOPHQWH GLVSRQLELOL]DGDV DWUDYpV GR FRQHFWRU 3���

$ PHGLomR GDV WHQV}HV GH IDVH p UHDOL]DGD XWLOL]DQGR�VH DPSOL¿FDGRUHV

RSHUDFLRQDLV QR PRGR GLIHUHQFLDO SDUD VH HYLWDU D XWLOL]DomR GH WUDQVIRUPDGRUHV� RV TXDLV

LULDP LQFOXLU XPD GHIDVDJHP HQWUH R VLQDO PHGLGR H R VLQDO UHDO� XPD YH] TXH D WHQVmR

PHGLGD p D WHQVmR DSOLFDGD DRV WHUPLQDLV GD PiTXLQD� XVXDOPHQWH XPD WHQVmR QD IRUPD

GH 3:0� 'HVWD IRUPD� D VDtGD GR FLUFXLWR GH PHGLomR GH WHQVmR p FRPSRVWD SHODV WHQV}HV

GH IDVH DSOLFDGDV DRV WHUPLQDLV GD PiTXLQD� (VWDV WHQV}HV VmR� HQWmR� GLVSRQLELOL]DGDV QR

FRQHFWRU 3���

8P RXWUR VLVWHPD GH PHGLomR� QHFHVViULR DR FLUFXLWR GH PHGLomR GLJLWDO GH WHQVmR

p LPSOHPHQWDGR QHVWH PHVPR FLUFXLWR� 'HVWD IRUPD� p GLVSRQLELOL]DGD DR FLUFXLWR GH

PHGLomR GLJLWDO R VLQDO GH WHQVmR GD GLIHUHQoD HQWUH RV WHUPLQDLV GR EDUUDPHQWR '& H DV

WHQV}HV WHUPLQDLV GD PiTXLQD� (VWHV VLQDLV VmR GLVSRQLELOL]DGRV DWUDYpV GR FRQHFWRU 3���

$V 7DEHODV ��� H ��� PRVWUDP D SLQDJHP GRV FRQHFWRUHV '%� XWLOL]DGRV QHVWD

SODFD� EHP FRPR R QtYHO GH WHQVmR GH FDGD VLQDO�

��� &LUFXLWR GH 0HGLomR $QDOyJLFD GH &RUUHQWHV H 7HQV}HV

5HVSRQViYHO SHODV PHGLo}HV DQDOyJLFDV GDV WHQV}HV H FRUUHQWHV GH IDVH �)LJXUD %��� H

%�����
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7DEHOD ���� 3LQDJHP GR FRQHFWRU 3�� TXH GLVSRQLELOL]D RV VLQDLV GDV PHGLo}HV GDV FRUUHQWHV H

WHQV}HV GH IDVH�

3LQR 6LQDO 1tYHO GH WHQVmR

��� H � *1'

� &RUUHQWH PHGLGD QD IDVH fd 	8Y
� &RUUHQWH PHGLGD QD IDVH ef 	8Y
� &RUUHQWH PHGLGD QD IDVH de 	8Y
� 7HQVmR PHGLGD QD IDVH fd 	8Y
� 7HQVmR PHGLGD QD IDVH ef 	8Y
� 7HQVmR PHGLGD QD IDVH de 	8Y

7DEHOD ���� 3LQDJHP GR FRQHFWRU 3�� TXH GLVSRQLELOL]D RV VLQDLV GDV PHGLo}HV QHFHVViULDV DR

FLUFXLWR GH PHGLomR GLJLWDO�

3LQR 6LQDO 1tYHO GH WHQVmR

� 'LIHUHQoD GH WHQVmR HQWUH D IDVH d H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '& 	8Y
� 'LIHUHQoD GH WHQVmR HQWUH D IDVH f H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '& 	8Y
� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH d 	8Y
� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH f 	8Y

��� H � *1'

� 'LIHUHQoD GH WHQVmR HQWUH D IDVH e H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '& 	8Y
� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH e 	8Y
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)RUDP LPSOHPHQWDGDV GXDV IRUPDV GLVWLQWDV SDUD D PHGLomR GD WHQVmR DQDOyJLFD�

$ SULPHLUD p D DSOLFDomR GLUHWD GH ¿OWURV %XWWHUZRUWK SDVVD�EDL[D GH VHJXQGD RUGHP� 2V

¿OWURV IRUDP VLQWRQL]DGRV HP� DSUR[LPDGDPHQWH� 933K} �)LJXUD %���� &RPR VH VDEH�

D GHIDVDJHP GHFRUUHQWH GD DSOLFDomR GH ¿OWURV p XPD IXQomR GD IUHT�rQFLD GR VLQDO D

VHU PHGLGR� 'HVWD IRUPD� SDUD DFLRQDPHQWRV D IUHT�rQFLD YDULiYHO� D FRPSHQVDomR GD

GHIDVDJHP LPSRVWD SHOR ¿OWUR QmR p XPD WDUHID WULYLDO H R VLVWHPD GH FRQWUROH WHP TXH VHU

FDSD] GH FRPSHQVDU HVWD GLVWRUomR LQWURGX]LGD SHOD SUHVHQoD GR ¿OWUR�

8PD VHJXQGD IRUPD GH PHGLomR GDV WHQV}HV GH IDVH HQYROYH D LQWHJUDomR GD

WHQVmR HP XP SHUtRGR GH 3:0 �>&KLQ HW DO�� �����1HYHV HW DO�� ����@�� 'HVWD IRUPD� SDUD

FDGD IDVH PHGLGD� VmR QHFHVViULRV GRLV LQWHJUDGRUHV� (QTXDQWR XP LQWHJUDGRU GLVSRQLELOL]D

D VXD VDtGD SDUD D PHGLomR� R VHJXQGR LQWHJUDGRU HIHWXD D RSHUDomR GH LQWHJUDomR �)LJXUD

%����� 'HVWD IRUPD� D GHIDVDJHP Pi[LPD HQWUH R YDORU DSOLFDGR j PiTXLQD H D PHGLomR p

GH DSHQDV XP SHUtRGR GH 3:0� LQGHSHQGHQWH GD IUHT�rQFLD GR VLQDO PHGLGR�

$ PHGLomR GDV FRUUHQWHV GH IDVH SRGH VHU UHDOL]DGD GH GXDV IRUPDV� FRP

D DSOLFDomR GH ¿OWURV %XWWHUZRUWK SDVVD�EDL[D GH VHJXQGD RUGHP� VLQWRQL]DGRV HP

DSUR[LPDGDPHQWH 933K}� RX DWUDYpV GR VLQDO GLUHWR GR FLUFXLWR GH DTXLVLomR GH FRUUHQWH�

VHP D SUHVHQoD GH ¿OWURV�

7RGDV DV JUDQGH]DV DQDOyJLFDV PHGLGDV� WDQWR WHQVmR TXDQWR FRUUHQWHV� VmR

GLVSRQLELOL]DGDV SRU XP FRQHFWRU '%�� SDUD D SODFD GH LQWHUIDFH� (VWH FRQHFWRU p

UHVSRQViYHO� WDPEpP� SRU IRUQHFHU R VLQDO GH VLQFURQLVPR �75*� QHFHVViULR DR FLUFXLWR

GRV LQWHJUDGRUHV� 2 FLUFXLWR GH PHGLomR DQDOyJLFD GH FRUUHQWH H WHQVmR SRVVXL� DLQGD� XP

VLVWHPD SDUD D FRQYHUVmR GDV JUDQGH]DV WULIiVLFDV SDUD R VLVWHPD GH HL[RV �� ¿[RV QR

HVWDWRU �)LJXUD %�����

8P RXWUR FRQHFWRU '%� p UHVSRQViYHO SRU IRUQHFHU D HVWH FLUFXLWR RV YDORUHV GH

WHQVmR H FRUUHQWHV SURYHQLHQWHV GR FLUFXLWR GH DTXLVLomR GH FRUUHQWH H WHQVmR� $V 7DEHODV

��� H ��� PRVWUDP DV SLQDJHQV H RV VLQDLV GH FDGD XP GRV FRQHFWRUHV H[LVWHQWHV QHVWD

SODFD�
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7DEHOD ���� 3LQDJHP GR FRQHFWRU 3�� UHVSRQViYHO SRU IRUQHFHU RV YDORUHV GH WHQVmR H FRUUHQWH

SURYHQLHQWHV GR FLUFXLWR GH DTXLVLomR GH FRUUHQWH H WHQVmR�

3LQR 6LQDO

��� H � *1'

� &RUUHQWH PHGLGD QD IDVH fd
� &RUUHQWH PHGLGD QD IDVH ef
� &RUUHQWH PHGLGD QD IDVH de
� 7HQVmR PHGLGD QD IDVH fd
� 7HQVmR PHGLGD QD IDVH ef
� 7HQVmR PHGLGD QD IDVH de

7DEHOD ���� 3LQDJHP GR FRQHFWRU 3�� UHVSRQViYHO GLVSRQLELOL]DU SDUD D SODFD GH LQWHUIDFH DV

JUDQGH]DV DQDOyJLFDV PHGLGDV�

3LQR 6LQDO

� 7HQVmR de XWLOL]DQGR ¿OWUR
� 7HQVmR fd XWLOL]DQGR ¿OWUR
� 7HQVmR ef XWLOL]DQGR LQWHJUDomR HP XP SHUtRGR GH 3:0

� *1'

� &RUUHQWH ef XWLOL]DQGR ¿OWUR
� &RUUHQWH de VHP XWLOL]DU ¿OWUR

� &RUUHQWH fd VHP XWLOL]DU ¿OWUR

� 7HQVmR GH HL[R � D SDUWLU GD WHQVmR ¿OWUDGD

� 7HQVmR GH HL[R � D SDUWLU GD WHQVmR LQWHJUDGD

�� *1'

�� &RUUHQWH GH HL[R � D SDUWLU GD FRUUHQWH ¿OWUDGD

�� &RUUHQWH GH HL[R � D SDUWLU GD FRUUHQWH QmR ¿OWUDGD

�� *1'

�� 7HQVmR ef XWLOL]DQGR ¿OWUR
�� 7HQVmR de XWLOL]DQGR LQWHJUDomR HP XP SHUtRGR GH 3:0

�� 7HQVmR fd XWLOL]DQGR LQWHJUDomR HP XP SHUtRGR GH 3:0

�� &RUUHQWH de XWLOL]DQGR ¿OWUR
�� &RUUHQWH fd XWLOL]DQGR ¿OWUR

�� &RUUHQWH ef VHP XWLOL]DU ¿OWUR

�� *1'

�� 7HQVmR GH HL[R � D SDUWLU GD WHQVmR ¿OWUDGD

�� 7HQVmR GH HL[R � D SDUWLU GD WHQVmR LQWHJUDGD

�� &RUUHQWH GH HL[R � D SDUWLU GD FRUUHQWH ¿OWUDGD

�� &RUUHQWH GH HL[R � D SDUWLU GD FRUUHQWH QmR ¿OWUDGD

�� 75*
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��� &LUFXLWR GH 0HGLo}HV 'LJLWDLV GH 7HQVmR H 9HORFLGDGH

5HVSRQViYHO SHOD PHGLomR GLJLWDO GDV WHQV}HV GH IDVH H GD YHORFLGDGH GR PRWRU �)LJXUD

%����

(VWH FLUFXLWR p FRPSRVWR SRU WUrV (3/' �(UDVDEOH 3URJUDPPDEOH ORJLF 'HYLFH��

GD $/7(5$ �&,V 7HQVmR &,�D� 7HQVmR &,�E H (QFRGHU�� (3/'V VmR GLVSRVLWLYRV

WRWDOPHQWH SURJUDPiYHLV TXH SHUPLWHP R GHVHQYROYLPHQWR GH FLUFXLWRV GLJLWDLV FRPSOH[RV

HP XP UHGX]LGR HVSDoR� 6XD XWLOL]DomR FRQIHUH DR FLUFXLWR XPD JUDQGH YHUVDWLOLGDGH H

PRGXODULGDGH DR SURMHWR�

2 &, (QFRGHU p UHVSRQViYHO SHOD PHGLomR GH YHORFLGDGH GR HQFRGHU LQFUHPHQWDO�

R TXDO HVWi FRQHFWDGR DR HL[R GD PiTXLQD GH LQGXomR� H SHOD PXOWLSOH[DomR GRV VLQDLV WDQWR

GD SUySULD PHGLomR GH YHORFLGDGH TXDQWR GRV RXWURV &,V GH PHGLomR GH WHQVmR�

$V 7DEHODV ����� ���� H ���� PRVWUDP DV SLQDJHQV H RV VLQDLV GH FDGD XP

GRV FRQHFWRUHV H[LVWHQWHV QHVWD SODFD� 6mR XWLOL]DGRV GRLV FRQHFWRUHV '%� H XP

FRQHFWRU '%��� 8P FRQHFWRU '%� �3�� p UHVSRQViYHO SHOD DOLPHQWDomR GR HQFRGHU H SRU

GLVSRQLELOL]DU RV VLQDLV GR HQFRGHU SDUD D SODFD GHVHQYROYLGD� 2 VHJXQGR FRQHFWRU '%�

�3�� p UHVSRQViYHO SRU GLVSRQLELOL]DU SDUD D SODFD GHVHQYROYLGD RV VLQDLV RULXQGRV GD SODFD

GH DTXLVLomR GH FRUUHQWH H WHQVmR� 2 FRQHFWRU '%�� �3�� p UHVSRQViYHO SRU FRQHFWDU HVWD

SODFD j SODFD GH LQWHUIDFH�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GLJLWDO DR

HQFRGHU LQFUHPHQWDO�

3LQR 6LQDO

� 6LQDO d
� 6LQDO e
� 6LQDO }hur
� $OLPHQWDomR GR HQFRGHU � .8Y
� $OLPHQWDomR GR HQFRGHU � *1'

�� � H � QmR FRQHFWDGR

2 FLUFXLWR GH PHGLomR GLJLWDO XWLOL]D TXDWUR VLQDLV GH FRQWUROH� RULXQGRV GD SODFD

GH LQWHUIDFH� 7UrV GHVWHV VLQDLV GH FRQWUROH LQGLFDP TXDO D JUDQGH]D TXH HVWi VHQGR

GLVSRQLELOL]DGD DWUDYpV GRV �� ELWV GH GDGRV �G3 D G45�� 2 TXDUWR VLQDO GH FRQWUROH
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7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GLJLWDO j SODFD

GH DTXLVLomR GH FRUUHQWH H WHQVmR�

3LQR 6LQDO

� 'LIHUHQoD GH WHQVmR HQWUH D IDVH d H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '&

� 'LIHUHQoD GH WHQVmR HQWUH D IDVH f H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '&

� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH d
� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH f

��� H � *1'

� 'LIHUHQoD GH WHQVmR HQWUH D IDVH e H R WHUPLQDO QHJDWLYR GR EDUUDPHQWR '&

� 'LIHUHQoD GH WHQVmR HQWUH R WHUPLQDO SRVLWLYR GR EDUUDPHQWR '& H D IDVH e

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� XWLOL]DGR SDUD FRQHFWDU D SODFD GH PHGLomR GLJLWDO SODFD GH

LQWHUIDFH�

3LQR 6LQDO

� 'DGR GH VDtGD G45
� 'DGR GH VDtGD G44
� 'DGR GH VDtGD G43
� 'DGR GH VDtGD G<
� 'DGR GH VDtGD G;
� 'DGR GH VDtGD G:
� 'DGR GH VDtGD G9
� 'DGR GH VDtGD G8
� 'DGR GH VDtGD G7
�� 'DGR GH VDtGD G6
�� 'DGR GH VDtGD G5
�� 'DGR GH VDtGD G4
�� 'DGR GH VDtGD G3
�� 6HQWLGR GH URWDomR GD PiTXLQD

�� 6LQDO GH FRQWUROH FUW3
�� 6LQDO GH FRQWUROH FUW4
�� 6LQDO GH FRQWUROH whpsr
�� 6LQDO GH FRQWUROH Vwureh
�� 6LQDO GH FRQWUROH WUJ

��� �� H �� QmR FRQHFWDGR

��� �� H �� *1'
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�Vwureh� p UHVSRQViYHO SHOD DTXLVLomR GR GDGR GH VDtGD� 'HVWD IRUPD� SRGH�VH VLQFURQL]DU R

PRPHQWR QR TXDO D SODFD GH DTXLVLomR GH GDGRV LQLFLD D DPRVWUDJHP GRV VLQDLV DQDOyJLFRV

FRP R LQVWDQWH QR TXDO RV GDGRV GLJLWDLV VHUmR DUPD]HQDGRV H GLVSRQLELOL]DGRV QD VDtGD

GR FLUFXLWR GLJLWDO� JDUDQWLQGR�VH� DVVLP� TXH WRGRV RV GDGRV �GLJLWDLV H DQDOyJLFRV� VHMDP

DPRVWUDGRV QR PHVPR LQVWDQWH GH WHPSR� $ 7DEHOD ���� PRVWUD D UHODomR HQWUH RV VLQDLV

GH FRQWUROH H DV YDULiYHLV GLVSRQLELOL]DGDV QD VDtGD GD SODFD GH PHGLo}HV GLJLWDLV�

7DEHOD ����� 6LQDLV GH FRQWUROH GD SODFD GH PHGLomR GLJLWDO H D UHVSHFWLYD JUDQGH]D GLVSRQLELOL]DGD

QD VDtGD GR FLUFXLWR�

FWU3 FWU4 Whpsr 6LQDO PHGLGR

� � � 0HGLomR GH YHORFLGDGH SRU SXOVR

� � � 0HGLomR GH YHORFLGDGH SRU WHPSR

� � [ 7HQVmR HQWUH D IDVH d H R EDUUDPHQWR

� � [ 7HQVmR HQWUH D IDVH e H R EDUUDPHQWR

� � [ 7HQVmR HQWUH D IDVH f H R EDUUDPHQWR

����� 0HGLomR GH 9HORFLGDGH

2 HQFRGHU XWLOL]DGR QD PiTXLQD JHUD GRLV VLQDLV� GHIDVDGRV HP <3 JUDXV� GH 537;

SXOVRV�URWDomR H XP WHUFHLUR VLQDO GH DSHQDV XP SXOVR SRU URWDomR�

$ YHORFLGDGH GD PiTXLQD p UHDOL]DGD XWLOL]DQGR�VH GRLV PpWRGRV GLIHUHQWHV�

PHGLomR SRU WHPSR RX PHGLomR SRU SXOVR� 2 WLSR GH PHGLomR D VHU UHDOL]DGD p FRQWURODGD

SRU XP VLQDO GH FRQWUROH SURYHQLHQWH GR FRQHFWRU 3�� R TXDO FRQHFWD HVWD SODFD j SODFD GH

LQWHUIDFH�

$ )LJXUD ��� PRVWUD R GLDJUDPD LPSOHPHQWDGR QD (3/' UHVSRQViYHO SHOD PHGLomR

GH YHORFLGDGH�

������� 0HGLomR GH YHORFLGDGH SRU SXOVR

1HVWH WLSR GH PHGLomR� FRQWD�VH D TXDQWLGDGH GH SXOVRV H[LVWHQWH HP XP SHUtRGR ¿[R GH

WHPSR� 3DUD JHUDU R SHUtRGR ¿[R GH WHPSR XWLOL]RX�VH XP RVFLODGRU D FULVWDO GH 43PK}�

2 VLQDO GR HQFRGHU� GH ���� SXOVRV SDVVD DWUDYpV GH XP ¿OWUR GLJLWDO� FRPSRVWR SRU
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)LJXUD ���� 'LDJUDPD HVTXHPiWLFR GR VLVWHPD LPSOHPHQWDGR QD (3/' GR FLUFXLWR GH PHGLomR

GLJLWDO� UHVSRQViYHO SHOD PHGLomR GH YHORFLGDGH H PXOWLSOH[DomR GRV VLQDLV GH VDtGD�
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ÀLS�ÀRSV WLSR ' H� ORJR DSyV DSOLFDGR D XP GHFRGL¿FDGRU GH TXDGUDWXUD� (VWH GHFRGL¿FDGRU�

XWLOL]DQGR RV GRLV VLQDLV GR HQFRGHU� GHIDVDGRV HP �� JUDXV� JHUD XP VLQDO QD VDtGD FRP

TXDWUR YH]HV D IUHT�rQFLD GR HQFRGHU� &RP LVWR FRQVHJXH�VH DXPHQWDU D UHVROXomR GR

HQFRGHU� 8P RXWUR VLQDO SURYHQLHQWH GR GHFRGL¿FDGRU HP TXDGUDWXUD p R VHQWLGR GH JLUR GD

PiTXLQD� $ )LJXUD ��� PRVWUD R GLDJUDPD GH WHPSR GRV GRLV VLQDLV GR HQFRGHU �VLQDO d H e�

TXDQGR D PiTXLQD JLUD QRV GRLV VHQWLGRV� 2EVHUYD�VH TXH R GHFRGL¿FDGRU GH TXDGUDWXUD

p� QD YHUGDGH� XP GHFRGL¿FDGRU GH HVWDGRV� RV TXDLV VmR GH¿QLGRV SHORV VLQDLV d H e� 2

VHQWLGR GH WUDQVLomR HQWUH RV HVWDGRV GH¿QH� WDPEpP� D GLUHomR GH URWDomR GD PiTXLQD�

D

E

YHORFLGDGH

6DtGD GR

GHFRGLILFDGRU

D

E

YHORFLGDGH

6DtGD GR

GHFRGLILFDGRU

�D� �E�

)LJXUD ���� 'LDJUDPD GH WHPSR GR GHFRGL¿FDGRU GH TXDGUDWXUD� �D� PiTXLQD JLUDQGR QR VHQWLGR

KRUiULR H �E� PiTXLQD JLUDQGR QR VHQWLGR DQWL�KRUiULR�

$ VDtGD GR GHFRGL¿FDGRU GH TXDGUDWXUD p DSOLFDGD DR VLQDO GH FORFN GH XP

FRQWDGRU� R TXDO p KDELOLWDGR QD WUDQVLomR GH VXELGD GR VLQDO GR RVFLODGRU GH FULVWDO� 1R

SXOVR VXEVHT�HQWH GR RVFLODGRU� D VDtGD GR FRQWDGRU p WUDQVIHULGD SDUD XP ODWFK GH VDtGD H�

HQWmR� ]HUDGD� SUHSDUDQGR�R SDUD XPD QRYD FRQWDJHP� $ YHORFLGDGH GD PiTXLQD p� HQWmR�

GLUHWDPHQWH SURSRUFLRQDO DR Q~PHUR GH SXOVRV FRQWDGRV� 'HVWD IRUPD� FRQVLGHUDQGR vdlgd

R YDORU ¿QDO GR FRQWDGRU� D YHORFLGDGH GD PiTXLQD p FDOFXODGD DWUDYpV GD VHJXLQWH HTXDomR�

$ @ nR � vdlgd �����

RQGH nR p XPD FRQVWDQWH GH SURSRUFLRQDOLGDGH �^nR` @ udg@v� HQWUH R YDORU GR

FLUFXLWR GH PHGLomR H D YHORFLGDGH GR PRWRU�
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&RQVLGHUDQGR�VH R HQFRGHU GH ���� SXOVRV H iS,& D IUHT�rQFLD GH RVFLODomR GR

FULVWDO� WHP�VH�

nR @
� � iS,&
73<9

�����

������� 0HGLomR GH YHORFLGDGH SRU WHPSR

1HVWH WLSR GH PHGLomR XWLOL]RX�VH R PHVPR RVFLODGRU D FULVWDO GH 43PK}� UHVSRQViYHO SRU

JHUDU XP WUHP GH SXOVR� 'HVWD IRUPD� FRQWD�VH R Q~PHUR GH SXOVRV H[LVWHQWHV QR LQWHUYDOR

GH GRLV SXOVRV VXEVHT�HQWHV GR VLQDO GR HQFRGHU� 4XDQGR H[LVWH XPD ERUGD GH GHVFLGD QR

VLQDO GR HQFRGHU� XP FRQWDGRU� FXMR VLQDO GH FORFN p SURYHQLHQWH GR RVFLODGRU� p KDELOLWDGR�

LQLFLDQGR D FRQWDJHP� 1D ERUGD GH VXELGD VXEVHT�HQWH� R FRQWDGRU p GHVDELOLWDGR H R VLQDO

¿QDO GD FRQWDJHP p WUDQVIHULGR D XP ODWFK GH VDtGD� /RJR DSyV� DQWHV GD ERUGD GH VXELGD�

R FRQWDGRU p ]HUDGR SDUD TXH HOH SRVVD LQLFLDU XPD QRYD FRQWDJHP� 'HVWD IRUPD� WHP�VH�

QD VDtGD GR FLUFXLWR XP VLQDO TXH p LQYHUVDPHQWH SURSRUFLRQDO j YHORFLGDGH GD PiTXLQD�

6HQGR vd�~gd R YDORU ¿QDO GR FRQWDGRU� SRGH�VH GHWHUPLQDU D YHORFLGDGH GD PiTXLQD DWUDYpV

GD VHJXLQWH HTXDomR�

$ @ n| �
4

vd�~gd
�����

RQGH n| p XPD FRQVWDQWH GH SURSRUFLRQDOLGDGH �^n|` @ udg@v� HQWUH R YDORU GR FLUFXLWR GH

PHGLomR H D YHORFLGDGH GR PRWRU� 3DUD R HQFRGHU GH ���� SXOVRV H FRQVLGHUDQGR iS,& D

IUHT�rQFLD GH RVFLODomR GR FULVWDO� WHP�VH�

n| @
� � iS,&
4357

�����

1HVWH FLUFXLWR� QmR VH XWLOL]RX R GHFRGL¿FDGRU GH TXDGUDWXUD GR HQFRGHU� REWHQGR�

VH� SRUWDQWR� ���� SXOVRV SRU URWDomR GD PiTXLQD�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

����� 0HGLomR GH 7HQVmR

$V )LJXUDV ��� H ��� PRVWUDP RV GRLV GLDJUDPDV LPSOHPHQWDGRV HP FDGD XPD GDV (3/'V

UHVSRQViYHLV SHOD PHGLomR GH WHQVmR� 2 VLVWHPD GH PHGLomR GH WHQVmR VHUi H[SOLFDGR D
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)LJXUD ���� 'LDJUDPD LPSOHPHQWDGR HP XPD GDV (3/'V UHVSRQViYHLV SHOD PHGLomR GH WHQVmR

�&, 7HQVmR &,�D��

5RFKD H RXWURV >5RFKD HW DO�� ����@� DSUHVHQWDUDP XP LQWHUHVVDQWH H UREXVWR

PpWRGR GH PHGLomR GLJLWDO GD WHQVmR GH 3:0� EHP FRPR GH VXD LQWHJUDO� 2 PpWRGR

FRQVLVWH HP XP VLVWHPD FRPSRVWR SRU� XP GHWHFWRU GRV HVWDGRV GDV WHQV}HV GH OLQKD GD

VDtGD GR LQYHUVRU� XP VLVWHPD GH OyJLFD FRPELQDFLRQDO UHVSRQViYHO SRU IRUQHFHU D GLUHomR

GH FRQWDJHP GRV FRQWDGRUHV XWLOL]DGRV FRPR LQWHJUDGRUHV� EHP FRPR GH TXDQGR LQLFLDU RX

SDUDU D FRQWDJHP� XP JUXSR GH UHWL¿FDGRUHV XWLOL]DGRV SDUD IRUQHFHU D WHQVmR PpGLD GD

DPSOLWXGH GRV SXOVRV GH 3:0� XP 9&2 �RVFLODGRU FRQWURODGR SRU WHQVmR�� UHVSRQViYHO SRU

JHUDU XP WUHP GH SXOVRV FXMD IUHT�rQFLD p SURSRUFLRQDO j DPSOLWXGH GRV SXOVRV GH 3:0

H� ¿QDOPHQWH� SRU GRLV (3/'V � (UDVDEOH 3URJUDPPDEOH /RJLF 'HYLFHV�� UHVSRQViYHLV SHOD

LPSOHPHQWDomR GRV FRQWDGRUHV H GHPDLV FLUFXLWRV OyJLFRV FRPELQDFLRQDLV QHFHVViULRV�

(P VXD LPSOHPHQWDomR� 5RFKD H RXWURV >5RFKD HW DO�� ����@ XWLOL]DP RV VLQDLV GH

FRPDQGR GR 3:0 SDUD D GHWHFomR GR HVWDGRV GDV FKDYHV� 'HVWD IRUPD� SDUD FDGD SDU GH
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7DEHOD ����� 7DEHOD 9HUGDGH GRV HVWDGRV SRVVtYHLV DVVXPLGRV SHODV FKDYHV fk6 H @fk6 H

FRQVHTXHQWH VDtGD GRV DPSOL¿FDGRUHV RSHUDFLRQDLV

Fk6 Fk6 YH.F YFH�
dehuwd dehuwd JQG JQG
dehuwd ihfkdgd .Y FF JQG
ihfkdgd dehuwd JQG .Y FF

FKDYHV p QHFHVViULR VH REWHU RV VLQDLV GH FRPDQGR SURYHQLHQWHV GR FLUFXLWR UHVSRQViYHO

SHOD JHUDomR GR 3:0� 3DUD WDO p QHFHVViULR D XWLOL]DomR GH XP SDU GH RSWRDFRSODGRUHV

TXH� GDGD D IUHT�rQFLD GH FKDYHDPHQWR� SUHFLVDP WHU XPD ERD UHVSRVWD GH IUHT�rQFLD�

(VWD LPSOHPHQWDomR WDPEpP QmR OHYD HP FRQVLGHUDomR D SUHVHQoD GR WHPSR PRUWR� XPD

YH] TXH HVWH WHPSR p LQFOXtGR GHSRLV GD JHUDomR GRV VLQDLV GH FRPDQGR GH 3:0� SHODV

SODFDV GRV GULYHUV GH FRPDQGR H QmR SHOR FLUFXLWR UHVSRQViYHO SHOR 3:0� 'H PDQHLUD

VHPHOKDQWH� VmR QHFHVViULRV GLRGRV UiSLGRV SDUD D UHWL¿FDomR GD WHQVmR HQWUH IDVHV TXH

VHUi XWLOL]DGD SHOR FLUFXLWR GR 9&2�

8PD QRYD IRUPD SDUD D PHGLomR GD WHQVmR DSOLFDGD DRV WHUPLQDLV GD PiTXLQD�

FRQVLGHUDQGR D LQWHJUDomR GLJLWDO GR VLQDO� IRL GHVHQYROYLGD QHVWH WUDEDOKR� 1HVWH VLVWHPD

QmR p QHFHVViULR D XWLOL]DomR GH RSWRDFRSODGRUHV H QHP GH GLRGRV UiSLGRV� VLPSOL¿FDQGR

R VLVWHPD GH PHGLomR H UHGX]LQGR RV FXVWRV GH LPSOHPHQWDomR� 1HVWH QRYR FLUFXLWR� D

SUHVHQoD GR WHPSR PRUWR QR FKDYHDPHQWR p� WDPEpP� FRQVLGHUDGD� e LPSRUWDQWH UHVVDOWDU

TXH QR VLVWHPD GHVHQYROYLGD SRU 5RFKD H RXWURV� R WHPSR PRUWR QmR HUD FRQVLGHUDGR�

3DUD D LPSOHPHQWDomR GR VLVWHPD GH PHGLomR� VmR QHFHVViULRV GRLV

DPSOL¿FDGRUHV RSHUDFLRQDLV �$2�� FRQ¿JXUDGRV QR PRGR GLIHUHQFLDO H VDWXUDGRV� SDUD FDGD

EUDoR GR LQYHUVRU� FRQIRUPH PRVWUD R GLDJUDPD HVTXHPiWLFR GD )LJXUD ����� 'HVWD IRUPD

R FLUFXLWR ¿QDO p LPSOHPHQWDGR GH WDO IRUPD TXH FDGD $2 SRGH DVVXPLU GRLV HVWDGRV�

FRQYHQLHQWHPHQWH FRORFDGRV HP .Y FF H JQG� FRQIRUPH PRVWUD D 7DEHOD �����

$ )LJXUD ���� H[HPSOL¿FD RV VLQDLV PHGLGRV H D FRQVHT�HQWH JHUDomR GR VLQDO GH

KDELOLWDomR �HQDEOHS� SHOR FLUFXLWR PRVWUDGR QD )LJXUD� ����� 2V VLQDLV GH FRPDQGR

GDV FKDYHV fk6 H fk6 VmR JHUDGRV D SDUWLU GR 3:0 VLPpWULFR� VLQFURQL]DGR FRP R VLQDO GH

WUJ� 2 VLQDO WUJ� p JHUDGR FRP R VLQDO WUJ H R VLQDO GH &ORFN GR RVFLODGRU� GH WDO IRUPD

TXH TXDQGR WUJ PXGD SDUD QtYHO DOWR p JHUDGR XP SXOVR GH FORFN� 3RGH�VH REVHUYDU SHOD

¿JXUD TXH R WHPSR PRUWR p GHWHFWDGR DWUDYpV GR VLQDO GH HQDEOHS�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�

�
�
�

�

�

�

�

�

�
�
�

�

�

�

&K�

�&K�

&K�

�&K�

&K�

�&K�

(

(�

9

$ % &

(�&

9&(�

(QDEOH
&

)LJXUD ����� 'LDJUDPD HVTXHPiWLFR GR FLUFXLWR QHFHVViULR SDUD D PHGLomR GDV WHQV}HV VREUH

FDGD FKDYH TXH VHUmR SRVWHULRUPHQWH XWLOL]DGDV SHOD (3/'�

7HPSR

7HPSR

7HPSR

7HPSR

6LQDO

7HPSR

7HPSR

&K�

F

75*

&K�

(QDEOH

3:0
7
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75*

)LJXUD ����� 6LQDLV GH FRPDQGR SURYHQLHQWHV GR VLVWHPD GH PHGLomR� fk6 H fk6 UHSUHVHQWDP

RV HVWDGRV GDV FKDYHV DSyV D LQFOXVmR GR WHPSR PRUWR SURYHQLHQWH GDV SODFDV GRV GULYHUV GH

FRPDQGR GDV FKDYHV GH SRWrQFLD�
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8PD YH] GHWHUPLQDGR R VLQDO GH KDELOLWDomR� SRGH�VH XWLOL]DU WDQWR D WHQVmR Y.n�

TXDQWR D WHQVmR Y�.3 SDUD D LQWHJUDomR XWLOL]DQGR�VH XP LQWHJUDGRU FUHVFHQWH�GHFUHVFHQWH

VLPSOHV� QR TXDO R VLQDO GH FORFN p RULXQGR GH XP RVFLODGRU D FULVWDO� 3DUD IDFLOLWDU D

GHWHUPLQDomR GDV WHQV}HV HQWUH IDVH IRL XWLOL]DGD D WHQVmR Y�.3�

7RGDV DV GHPDLV IDVHV VmR PHGLGDV GD PHVPD PDQHLUD� GH WDO IRUPD TXH� DR

¿P GH XP SHUtRGR GH 3:0� REWrP�VH RV VLQDLV Y�.3� Y�.3 H Y�.3� 8WLOL]DQGR�VH HVWHV

VLQDLV� SRGHP�VH GHWHUPLQDU DV WHQV}HV HQWUH IDVHV�

Y�� @ Y�.3 � Y�.3

Y�� @ Y�.3 � Y�.3

Y�� @ Y�.3 � Y�.3

8PD YH] TXH WRGRV RV VLQDLV GLJLWDLV HVWmR FRQHFWDGRV D XP PHVPR EDUUDPHQWR�

p QHFHVViULD D XWLOL]DomR GH XP PXOWLSOH[DGRU FRQWURODGR SHOR SURJUDPD GH FRQWUROH SDUD

TXH RV GDGRV QHFHVViULRV VHMDP DGTXLULGRV XP GH FDGD YH]� 2 FLUFXLWR GH GHWHUPLQDomR

GR VLQDO GH KDELOLWDomR �HQDEOHS�� RV FRQWDGRUHV QHFHVViULRV� FLUFXLWR SDUD JHUDomR GH

WUJ� H R PXOWLSOH[DGRU IRUDP LPSOHPHQWDGRV GHQWUR GH XPD (3/' GD $/7(5$ 5��

$ LPSOHPHQWDomR GHVWH VLVWHPD UHTXHU DSHQDV XP VLQDO GH VLQFURQLVPR FRP R

3:0 � VLQDO WUJ�� 3RU XWLOL]DU XPD PHGLomR LQGLUHWD GD WHQVmR HQWUH IDVHV� RV SXOVRV GH

3:0 PHGLGRV SHORV $2 SRVVXHP ODUJXUD PDLRU GR TXH RV SXOVRV TXH VHULDP REWLGRV VH

IRVVH UHDOL]DGD XPD PHGLomR GLUHWD GD WHQVmR HQWUH IDVHV� 2XWUD FDUDFWHUtVWLFD p D QmR

QHFHVVLGDGH GH UHWL¿FDGRUHV� VHQGR TXH RV VLQDLV GH VDtGD GRV FLUFXLWRV FRPSDUDGRUHV

Mi VmR VLQDLV GLJLWDLV �QtYHLV .Y ff H JQG�� 'HVWD IRUPD SRGH�VH XWLOL]DU $2V TXH

QmR SRVVXHP XP DOWR VOHZ UDWH� QmR VHQGR QHFHVViULD D XWLOL]DomR GH RSWR�DFRSODGRUHV

HVSHFLDLV� 1HVWD LPSOHPHQWDomR� D IUHT�rQFLD GR RVFLODGRU p PDQWLGD FRQVWDQWH� XPD YH]

TXH D WHQVmR GR EDUUDPHQWR p DPRVWUDGD SDUD D LPSOHPHQWDomR GR FRQWUROH GLJLWDO� H R

JDQKR GR FLUFXLWR GH PHGLomR GLJLWDO GD WHQVmR p GHWHUPLQDGR FRPR XPD IXQomR GHVWD

WHQVmR DPRVWUDGD� QmR VHQGR� SRUWDQWR� QHFHVViULD D XWLOL]DomR GH FLUFXLWRV UHWL¿FDGRUHV H
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¿OWURV� HOLPLQDQGR D QHFHVVLGDGH GH GLRGRV UiSLGRV�

��� &LUFXLWR GH 0HGLomR GH )OX[R H &RQMXJDGR

(VWH FLUFXLWR p UHVSRQViYHO SHOD PHGLomR GR ÀX[R H GR WRUTXH GD PiTXLQD GH LQGXomR

�)LJXUDV %��� %�� H %����

2 VLVWHPD GH PHGLomR GH WRUTXH HQYROYH XP WRUTXtPHWUR URWDFLRQDO LQVWDODGR HQWUH

D PiTXLQD GH FRUUHQWH FRQWtQXD H D PiTXLQD GH LQGXomR� (VWH WRUTXtPHWUR GLVSRQLELOL]D XP

VLQDO SURSRUFLRQDO DR WRUTXH QR HL[R GR PRWRU� XWLOL]DQGR XPD SRQWH FRPSOHWD GH VWUDLQ�

JDXJHV�

'HVWD IRUPD� R FLUFXLWR LPSOHPHQWDGR �)LJXUD %��� SRVVXL XP DPSOL¿FDGRU GH

LQVWUXPHQWDomR VHJXLGR SRU XP ¿OWUR SDVVD EDL[D GH %XWWHUZRUWK GH VHJXQGD RUGHP�

VLQWRQL]DGR HP 5nK} H XP VLVWHPD SDUD D FRPSHQVDomR GH DPSOLWXGH H RII�VHW� 2 RII�

VHW GR YDORU PHGLGR p DMXVWDGR DWUDYpV GR SRWHQFL{PHWUR 5��� H R JDQKR ¿QDO DWUDYpV

GR SRWHQFL{PHWUR 5���� 2 WRUTXtPHWUR p DOLPHQWDGR FRP XPD WHQVmR GH .43Y � FRP

UHODomR DR WHUUD FRPXP GR FLUFXLWR� 'HVWD IRUPD� SDUD SURSLFLDU HVWD DOLPHQWDomR� XWLOL]RX�

VH XP FLUFXLWR LQWHJUDGR UHJXODGRU GH WHQVmR SDUD JDUDQWLU R EDL[R ULSSOH QD DOLPHQWDomR GR

WRUTXtPHWUR� $ 7DEHOD ���� PRVWUD D SLQDJHP GR FRQHFWRU '%� �3�� XWLOL]DGR SDUD FRQHFWDU

D SODFD GH PHGLomR GH ÀX[R H WRUTXH DR WRUTXtPHWUR�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH WRUTXH H

ÀX[R DR WRUTXtPHWUR�

3LQR 6LQDO

� 6LQDO 4 GD SRQWH GH VWUDLQ JDXJHV
� 6LQDO 5 GD SRQWH GH VWUDLQ JDXJHV

�� � H � QmR FRQHFWDGR

� *1'

� 6LQDO 4 GD SRQWH GH VWUDLQ JDXJHV
� 6LQDO 5 GD SRQWH GH VWUDLQ JDXJHV
� 7HQVmR GH DOLPHQWDomR GR WRUTXtPHWUR .43Y

3DUD D PHGLomR GR ÀX[R� UHERELQRX�VH D PiTXLQD GH LQGXomR SDUD LQFOXLU GRLV

VLVWHPDV GLVWLQWRV�
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�� PHGLomR DWUDYpV GH ERELQDV H[SORUDGRUDV >/LSR� ����@�

�� PHGLomR DWUDYpV GD WHQVmR SDUFLDO QDV ERELQDV GDV IDVHV >/LSR 	 &KDQJ� ����@�

'HVWD IRUPD� SDUD R IXQFLRQDPHQWR GRV FLUFXLWRV GH PHGLomR GH ÀX[R� VmR

QHFHVViULRV VLQDLV GH WHQVmR SURYHQLHQWHV GD PiTXLQD GH LQGXomR� (VWHV VLQDLV VmR

GLVSRQLELOL]DGRV SDUD D SODFD GH PHGLomR GH ÀX[R H WRUTXH DWUDYpV GH XP FRQHFWRU '%��

�3��� $ 7DEHOD ���� PRVWUD D SLQDJHP H RV VLQDLV HOpWULFRV RULXQGRV GD PiTXLQD�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH WRUTXH H

ÀX[R D PiTXLQD GH LQGXomR�

3LQR 6LQDO

� 7HQVmR GD ERELQD D GR HL[R �
� 7HQVmR GD ERELQD F GR HL[R �
� 7HQVmR GD ERELQD D GR HL[R �
� 7HQVmR GD ERELQD F GR HL[R �
� 7HQVmR WHUPLQDO 4 GD IDVH D
� 7HQVmR WHUPLQDO 5 GD IDVH D
� 7HQVmR WHUPLQDO 4 GD IDVH E
� 7HQVmR WHUPLQDO 5 GD IDVH E
� 7HUPLQDO FRPXP GR HL[R �

��� �� H �� QmR FRQHFWDGR

�� 7HUPLQDO FRPXP GR HL[R �
�� 7HUPLQDO FRPXP GD IDVH D
�� 7HUPLQDO FRPXP GD IDVH E

����� 0HGLomR GR ÀX[R DWUDYpV GH ERELQDV H[SORUDGRUDV

2 VLVWHPD GH PHGLomR DWUDYpV GH ERELQDV H[SORUDGRUDV IRL LQLFLDOPHQWH SURSRVWR SRU /LSR�

HP ���� >/LSR� ����@� 2 $SrQGLFH & GHWDOKD PHOKRU D IRUPD GH LPSOHPHQWDomR GR VLVWHPD�

2 FLUFXLWR LPSOHPHQWDGR �)LJXUD %��� SDUD D PHGLomR GR ÀX[R XWLOL]DQGR HVWD

SURSRVWD LQFOXL XP QRYR VLVWHPD GH FRPSHQVDomR GR RII�VHW H[LVWHQWH QRV LQWHJUDGRUHV

XWLOL]DGRV� 'HVWD IRUPD� R FLUFXLWR FRPSUHHQGH XP ¿OWUR SDVVD�DOWD H XP VLVWHPD GH

GHWHFomR GH VDWXUDomR� 4XDQGR RV LQWHJUDGRUHV XWLOL]DGRV HVWmR SUy[LPRV GD VDWXUDomR� R

VLVWHPD GH GHWHFomR p DWLYDGR H WRGRV RV LQWHJUDGRUHV VmR ]HUDGRV� 'HVWD IRUPD� LPSHGH�

VH TXH R VLVWHPD ¿TXH VDWXUDGR� DR PHVPR WHPSR TXH VH HYLWD D QHFHVVLGDGH GH XP

VLVWHPD UHDOLPHQWDGR� R TXH SRGHULD VHU LQVWiYHO �GHYLGR D SUHVHQoD GH XP LQWHJUDGRU��
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2 ¿OWUR SDVVD�DOWD p UHVSRQViYHO SRU HOLPLQDU D FRPSRQHQWH FRQWtQXD H[LVWHQWH GHYLGR DR

RII�VHW GRV RSHUDFLRQDLV RX GHYLGR jV FRQGLo}HV LQLFLDLV GR VLVWHPD�

����� 0HGLomR GR ÀX[R DWUDYpV GD WHQVmR SDUFLDO QDV ERELQDV GDV IDVHV

(VWD SURSRVWD IRL DSUHVHQWDGD SRU /LSR� HP ���� >/LSR 	 &KDQJ� ����@ H QmR UHTXHU D

SUHVHQoD GH HQURODPHQWRV H[WUDV DR HQURODPHQWR Mi H[LVWHQWH QD PiTXLQD� FRPR p R FDVR

GH ERELQDV H[SORUDGRUDV� 2 VLVWHPD SURSRVWR SRU /LSR HVWi GHWDOKDGR QR $SrQGLFH '�

'H PDQHLUD HTXLYDOHQWH DR FLUFXLWR DQWHULRU� R FLUFXLWR LPSOHPHQWDGR �)LJXUD %���

DSUHVHQWD WDPEpP R PHVPR VLVWHPD GH FRPSHQVDomR GH RII�VHW GHVFULWR DQWHULRUPHQWH�

'HVWD IRUPD JDUDQWH�VH TXH R YDORU PHGLGR SHOD SODFD GH DTXLVLomR GH GDGRV HVWDUi

VHPSUH GHVSURYLGR GH FRPSRQHQWHV FRQWtQXDV� HYLWDQGR� WDPEpP� D VDWXUDomR GRV

LQWHJUDGRUHV XWLOL]DGRV�

$ SODFD GHVHQYROYLGD SDUD R FLUFXLWR GH PHGLomR GH ÀX[R H WRUTXH SRVVXL� WDPEpP�

XP FRQHFWRU '%� �3�� UHVSRQViYHO SRU GLVSRQLELOL]DU RV YDORUHV PHGLGRV SDUD D SODFD GH

LQWHUIDFH� $ 7DEHOD ���� PRVWUD D SLQDJHP H RV VLQDLV GLVSRQLELOL]DGRV SRU HVWH FRQHFWRU�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SRU FRQHFWDU D SODFD GH PHGLomR GH WRUTXH H

ÀX[R D SODFD GH LQWHUIDFH�

3LQR 6LQDO

� )OX[R GR HL[R � XWLOL]DQGR ERELQDV H[SORUDGRUDV

� )OX[R GR HL[R � XWLOL]DQGR WHQVmR SDUFLDO

� QmR FRQHFWDGR

�� � H � *1'

� )OX[R GR HL[R � XWLOL]DQGR ERELQDV H[SORUDGRUDV

� )OX[R GR HL[R � XWLOL]DQGR WHQVmR SDUFLDO

� WRUTXH

��� &LUFXLWR GH 0HGLomR GR 7DFRJHUDGRU

(VWH FLUFXLWR p UHVSRQViYHO SHOD PHGLomR DQDOyJLFD GH YHORFLGDGH DWUDYpV GR WDFRJHUDGRU

�)LJXUD %�����

(VWH FLUFXLWR p FRPSRVWR SRU XP DPSOL¿FDGRU RSHUDFLRQDO GLIHUHQFLDO VHJXLGR SRU



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

XP ¿OWUR GH %XWWHUZRUWK SDVVD�EDL[D GH VHJXQGD RUGHP� VLQWRQL]DGR HP� DSUR[LPDGDPHQWH�

533K} �XWLOL]DGR SDUD HOLPLQDU RV UXtGRV GH DOWD IUHT�rQFLD SHOD SUHVHQoD GH HVFRYDV

H FRPXWDGRU� H WUDQVIRUPD HVWH VLQDO GH WHQVmR HP XP VLQDO GH FRUUHQWH GH 7 D 53pD�

FRQIHULQGR� GHVWD IRUPD� XPD PDLRU LPXQLGDGH D UXtGRV� 2 VLQDO GH FRUUHQWH p FRQYHUWLGR

QRYDPHQWH HP XP VLQDO GH WHQVmR SHOD SODFD GH LQWHUIDFH�

(VWH FLUFXLWR SRVVXL XP FRQHFWRU '%�� UHVSRQViYHO SHOD DOLPHQWDomR GR FLUFXLWR H

SHOD VDtGD GR VLQDO GH FRUUHQWH� $ 7DEHOD ���� PRVWUD D SLQDJHP H RV VLQDLV GHVWH FRQHFWRU�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3� UHVSRQViYHO SHOD DOLPHQWDomR GR FLUFXLWR GR WDFRJHUDGRU H

SRU GLVRQLELOL]DU R VLQDO GH FRUUHQWH GH VDtGD GR FLUFXLWR�

3LQR 6LQDO

� 7HQVmR GH DOLPHQWDomR GH .48Y
�� � H � *1'

� &RUUHQWH GH VDtGD

� 7HQVmR GH DOLPHQWDomR GH �48Y
�� � H � QmR FRQHFWDGR

���� &LUFXLWR GH ,QWHUIDFH

(VWH FLUFXLWR p UHVSRQViYHO SHOD LQWHUIDFH HQWUH R LQYHUVRU H D SODFD GH DTXLVLomR GH GDGRV

�)LJXUDV %�� H %����

3RU HVWH FLUFXLWR SDVVDP WRGDV DV PHGLo}HV� GLJLWDLV H DQDOyJLFDV� DV TXDLV VmR�

HQWmR� HQYLDGDV j SODFD GH DTXLVLomR GH GDGRV� 'HYLGR D XPD FDUDFWHUtVWLFD GD SODFD GH

DTXLVLomR GH GDGRV� D TXDO QmR SRGH WHU QHQKXP VLQDO DSOLFDGR jV VXDV HQWUDGDV VHP TXH

HOD HVWHMD SUHYLDPHQWH DOLPHQWDGD� D SODFD GH LQWHUIDFH� DOpP GD DOLPHQWDomR QRUPDO GR

LQYHUVRU� XWLOL]D D DOLPHQWDomR GD SUySULD SODFD GH DTXLVLomR� 'HVWD IRUPD� VH D SODFD GH

DTXLVLomR QmR HVWLYHU GHYLGDPHQWH DOLPHQWDGD� QmR H[LVWLUi QHQKXP VLQDO DSOLFDGR jV VXDV

HQWUDGDV�

1D SODFD GH LQWHUIDFH SRGHP VHU VHOHFLRQDGRV RV VLQDLV PHGLGRV TXH VHUmR

UHDOPHQWH DPRVWUDGRV SHOD SODFD GH DTXLVLomR� 'HVWD IRUPD� DWUDYpV GH MXPSHUV�

VmR VHOHFLRQDGRV� GHQWUH RV YiULRV PpWRGRV GH PHGLomR� DTXHOHV TXH VHUmR UHDOPHQWH

XWLOL]DGRV SHOR VLVWHPD GH FRQWUROH LPSOHPHQWDGR�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

$ SODFD GH LQWHUIDFH SRVVXL� WDPEpP� VLVWHPDV GH SURWHomR SDUD LPSHGLU TXH RV

QtYHLV GH WHQVmR GDV JUDQGH]DV PHGLGDV XOWUDSDVVHP R QtYHO Pi[LPR VXSRUWDGR SHOD SODFD

GH DTXLVLomR GH GDGRV�

(VWD SODFD SRVVXL VHWH FRQHFWRUHV '%� XWLOL]DGRV SDUD FRQHFWi�OD jV GHPDLV SODFDV

GR LQYHUVRU H PDLV XP FRQHFWRU '%�� XWLOL]DGR SDUD FRQHFWi�OD j SODFD GH DTXLVLomR GH

GDGRV� $ 7DEHOD ���� PRVWUD D SLQDJHP H RV VLQDLV GR FRQHFWRU '%�� �3���� 7RGRV RV

GHPDLV FRQHFWRUHV Mi IRUDP GHVFULWRV QDV VHVV}HV DQWHULRUHV�

7DEHOD ����� 3LQDJHP GR FRQHFWRU 3�� XWLOL]DGR SDUD FRQHFWDU D SODFD GH DTXLVLomR GH GDGRV j

SODFD GH LQWHUIDFH�

3LQR 6LQDO

� 5HIHUrQFLD GH FRUUHQWH GD IDVH D
� 7HQVmR GH DOLPHQWDomR GH .45Y
� 7HQVmR GH DOLPHQWDomR GH �45Y
� &RUUHQWH GH HL[R �
� &RUUHQWH GH HL[R �
� 7HQVmR GH HL[R �
� )OX[R GH HL[R �
� 9HORFLGDGH �WDFRJHUDGRU�

� VLQDOL]DomR LQYHUVRU OLJDGR

�� 6LQDOL]DomR HUUR QDV SODFDV GH

FRPDQGR GRV ,*%7V

�� PHGLomR GLJLWDO � 'DGRG45
�� PHGLomR GLJLWDO � 'DGRG9
�� PHGLomR GLJLWDO � 'DGRG7
�� PHGLomR GLJLWDO � 'DGRG5
�� PHGLomR GLJLWDO � 'DGRG3
�� &RQWUROH GHVOLJDU LQYHUVRU

�� 7HQVmR GH DOLPHQWDomR .8Y
�� 5HIHUrQFLD GH FRUUHQWH GD IDVH E
�� 7HQVmR Ydy
�� 7RUTXH

�� QmRFRQHFWDGR

�� 7HQVmR GH HL[R �
�� ÀX[R GH HL[R �
�� 7HQVmR GR EDUUDPHQWR '&

�� &RQWUROH Vwureh

3LQR 6LQDO

�� 6LQDOL]DomR GH HUUUR GR FKRSHU

�� PHGLomR GLJLWDO � GDGRG44
�� PHGLomR GLJLWDO � 'DGR G6
�� PHGLomR GLJLWDO � 'DGR G8
�� PHGLomR GLJLWDO � 'DGR G6
�� PHGLomR GLJLWDO � 'DGR G4
�� &RQWUROH OLJDU LQYHUVRU

�� &RQWUROH UHVHW SODFDV GH FRPDQGR

GRV ,*%7V

��

�� 5HIHUrQFLD GH FRUUHQWH GD IDVH f
�� 7HQVmR Yef
�� 7HQVmR Yfd
�� &RUUHQWH Lde
�� &RUUHQWH Lef
�� &RUUHQWH Lfd
�� H[WUD

�� *1'

�� PHGLomR GLJLWDO � 'DGR G;
�� PHGLomR GLJLWDO � 'DGR G<
�� PHGLomR GLJLWDO � 'DGR G43
�� &RQWUROH +DELOLWDomR VLQDLV GH JDWH

�� &RQWUROH whpsr
�� FRQWUROH FWU4
�� &RQWUROH FWU3
�� &RQWUROH UHVHW GR FKRSSHU

���� &RQMXQWR 0RWRU GH ,QGXomR�0RWRU &RUUHQWH &RQWtQXD

2 VLVWHPD D VHU DFLRQDGR p FRPSRVWR GH XP PRWRU GH LQGXomR �0,� DFRSODGR D XP PRWRU



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

7DEHOD ����� 3DUkPHWURV GD PiTXLQD GH LQGXomR XWLOL]DGD

7HQVmR GH DOLPHQWDomR >Y @ � OLJDomR��\ <5=7@493
&RUUHQWH 1RPLQDO >D@ � OLJDomR ��\ 47=7@;=6
3RWrQFLD >FY @ 5=3
9HORFLGDGH QRPLQDO >usp@ 4:48
5HVLVWrQFLD GH HVWDWRU >@ 3=<<8
,QGXWkQFLD GH GLVSHUVmR GH HVWDWRU >K@ 5=695H � 36
5HVLVWrQFLD GH URWRU >@ 3=9<9
,QGXWkQFLD GH GLVSHUVmR GH URWRU >K@ 6=858H � 36
,QGXWkQFLD GH 0DJQHWL]DomR >K@ 78=934H � 6
&RH¿FLHQWH GH SHUGDV URWDFLRQDLV>Z � v5@udg5@ ;=:4;H � 37
0RPHQWR GH ,QpUFLD >Q �p � v5@ 9=87:H � 36

7DEHOD ����� 3DUkPHWURV GD PiTXLQD GH FRUUHQWH FRQWtQXD XWLOL]DGD

5HVLVWrQFLD GH $UPDGXUD >@ 4=943
,QGXWkQFLD GH $UPDGXUD >K@ ;=976H � 6
.P >Y@usp@ ;4=43H � 6



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

GH FRUUHQWH FRQWtQXD �0&&�� 2 0&& p XWLOL]DGR FRPR FDUJD GR 0,� GHVWD IRUPD SRGH�VH

VLPXODU D DSOLFDomR H UHWLUDGD GH FDUJD� EHP FRPR D DSOLFDomR GH XP GHWHUPLQDGR SHU¿O

GH FDUJD DR 0,�

5HERELQRX�VH R 0, GH IRUPD D LQFOXLU GRLV VLVWHPDV GH PHGLomR GH ÀX[R

�$SrQGLFHV & H '�� DOpP GH UHGX]LU D WHQVmR GH DOLPHQWDomR GR PRWRU� 2 FRQMXQWR 0,�0&&

SRVVXL� DOpP GD PHGLomR GH ÀX[R� XP WRUTXtPHWUR URWDFLRQDO � XP WDFRJHUDGRU DFRSODGR DR

HL[R GR 0&& H XP HQFRGHU LQFUHPHQWDO DFRSODGR DR HL[R GR 0, �)LJXUD ������

)LJXUD ����� 'HWDOKH GD LQVWDODomR GR WRUTXtPHWUR URWDFLRQDO DFRSODGR HQWUH D PiTXLQD GH LQGXomR

H D PiTXLQD GH FRUUHQWH FRQWtQXD�

$V 7DEHODV ���� H ���� PRVWUDP RV SDUkPHWURV GD PiTXLQD GH LQGXomR H GD

PiTXLQD GH FRUUHQWH FRQWtQXD XWLOL]DGD >3DUPD HW DO�� ����E@� UHVSHFWLYDPHQWH�

3DUD D PHGLomR GR ÀX[R H DTXLVLomR GRV GDGRV GR HQFRGHU H GR WRUTXtPHWUR�

IRL QHFHVViULR GHVHQYROYHU XPD SODFD GH FLUFXLWR FDSD] GH ID]HU D LQWHUIDFH HQWUH HVWHV

VHQVRUHV H D SODFD GH DTXLVLomR GH GDGRV SUHVHQWH QR PLFURFRPSXWDGRU� $SrQGLFH %�

������ 7RUTXtPHWUR

3DUD D PHGLomR GLUHWD GR FRQMXJDGR LPSRVWR SHOD PiTXLQD GH LQGXomR� IRL LQVWDODGR XP

WRUTXtPHWUR URWDFLRQDO� PDUFD +%0� PRGHOR 7����1P� HQWUH D PiTXLQD GH LQGXomR H D

PiTXLQD GH FRUUHQWH FRQWtQXD�



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

������ (QFRGHU

,QVWDORX�VH XP HQFRGHU LQFUHPHQWDO� FRP ���� SXOVRV�UHYROXomR� PDUFD '\QDSDU� PRGHOR

+$�������%�(�� QR HL[R GD PiTXLQD GH LQGXomR�

������ 0HGLomR GH ÀX[R

&RQIRUPH PHQFLRQDGR DQWHULRUPHQWH� IRUDP LPSOHPHQWDGRV GRLV VLVWHPDV GH PHGLomR GH

ÀX[R GD PiTXLQD GH LQGXomR� 3DUD WDO� WHYH�VH TXH UHERELQDU D PiTXLQD GH LQGXomR� $

)LJXUD ���� PRVWUD R GHWDOKH GR FRQHFWRU GH VDtGD GD PiTXLQD GH LQGXomR� $WUDYpV GHVWH

FRQHFWRU RV VLQDLV GH WHQVmR QHFHVViULRV DRV FLUFXLWRV GH PHGLomR GH ÀX[R VmR WUDQVPLWLGRV

jV SODFDV GH WUDWDPHQWR GR VLQDO�

)LJXUD ����� 'HWDOKH GD PiTXLQD GH LQGXomR XWLOL]DGD QD EDQFDGD H[SHULPHQWDO� 2 FRQHFWRU

GLVSRQLELOL]D RV VLQDLV GH WHQVmR QHFHVViULRV j PHGLomR GH ÀX[R�

���� &RQFOXV}HV

1HVWH FDStWXOR IRL UHODWDGR R GHVHQYROYLPHQWR GH XPD EDQFDGD GH WHVWHV SDUD R

DFLRQDPHQWR GH PRWRUHV FDSD] GH HIHWXDU� HP XPD PHVPD HVWUXWXUD GH KDUGZDUH�

GLYHUVDV PHGLo}HV� LQFOXVLYHV UHGXQGDQWHV� (VWDV PHGLo}HV UHGXQGDQWHV SRVVLELOLWDUmR D



&DStWXOR �� %DQFDGD ([SHULPHQWDO ���

DQiOLVH H FRPSDUDomR� HP XPD PHVPD HVWUXWXUD GH FRQWUROH� GD XWLOL]DomR GH GLIHUHQWHV

WpFQLFDV GH PHGLomR� UHVXOWDQGR QD GHWHUPLQDomR GD PHOKRU WpFQLFD SDUD XP GHWHUPLQDGR

SUREOHPD� $OpP GHVWH IDWR� VHUi SRVVtYHO D DIHULomR GH DOJXQV VLVWHPDV GH REVHUYDGRUHV

H HVWLPDGRUHV GH JUDQGH]DV HQYROYLGDV QR DFLRQDPHQWR FRPR� SRU H[HPSOR� REVHUYDGRUHV

GH ÀX[R H WRUTXH� 6HUi SRVVtYHO� WDPEpP� D DQiOLVH GD LQÀXrQFLD GH WpFQLFDV GH PHGLomR

GLVWLQWDV� GH XPD PHVPD JUDQGH]D HOpWULFD� QR VLVWHPD GH DFLRQDPHQWR HP HVWXGR�

)RL DSUHVHQWDGD� WDPEpP� XPD QRYD WpFQLFD GH PHGLomR GH WHQVmR� (VWD WpFQLFD�

DOpP GH VHU XPD LPSOHPHQWDomR GLJLWDO� OHYD HP FRQVLGHUDomR D SUHVHQoD GR WHPSR PRUWR�

R TXH UHVXOWDUi HP PHGLGDV PDLV SUHFLVDV GD WHQVmR DSOLFDGD DRV WHUPLQDLV GD PiTXLQD�

3RU VHU XP VLVWHPD GLJLWDO� R YDORU PHGLGR p PDLV LPXQH D UXtGRV GR TXH DV WpFQLFDV GH

PHGLomR DQDOyJLFD� DOpP GH SRVVXLU XPD GHIDVDJHP FRP UHODomR DR VLQDO UHDO ¿[D� RX

VHMD� LQGHSHQGHQWH GD IUHT�rQFLD QD TXDO VH ID] R DFLRQDPHQWR� (VWD WpFQLFD WDPEpP p

XPD LPSRUWDQWH FRQWULEXLomR SDUD RV VLVWHPDV GH DFLRQDPHQWRV HOpWULFRV�





&DStWXOR �
5HVXOWDGRV GH 6LPXODomR H

([SHULPHQWDLV

(VWH FDStWXOR VHUi GHGLFDGR j DYDOLDomR GR GHVHPSHQKR GRV DOJRULWPRV SURSRVWRV QR

&DStWXOR �� $SyV XPD FRPSDUDomR SUpYLD HQWUH RV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH

SURSRVWRV H R DOJRULWPR %DFNSURSDJDWLRQ SDGUmR� WRGRV RV DOJRULWPRV SURSRVWRV VmR

FRPSDUDGRV FRP DOJXQV DOJRULWPRV HQFRQWUDGRV QD OLWHUDWXUD� WHQGR VLGR GH¿QLGD XPD

SODWDIRUPD GH WHVWHV FRPSRVWD GH WUrV FODVVHV GH SUREOHPDV GLVWLQWRV� PRVWUDGDV DEDL[R�

�� $SUR[LPDomR GH IXQomR� HVFROKHUDP�VH DOJXPDV IXQo}HV H FRPSDURX�VH R WHPSR

GH WUHLQDPHQWR REWLGR FRP RV DOJRULWPRV SURSRVWRV FRP R WHPSR GH WUHLQDPHQWR

REWLGR FRP RXWURV DOJRULWPRV FOiVVLFRV� 1HVWD FODVVH GH SUREOHPD IRUDP WHVWDGRV

RV DOJRULWPRV SDUD WUHLQDPHQWR RQ�OLQH H RII�OLQH�

�� &ODVVL¿FDomR� (VFROKHX�VH XP SUREOHPD WtSLFR GH FODVVL¿FDomR H FRPSDURX�VH R

WHPSR GH WUHLQDPHQWR REWLGR FRP RV DOJRULWPRV SURSRVWRV FRP R WHPSR GH WUHLQD�

PHQWR REWLGR FRP RXWURV DOJRULWPRV FOiVVLFRV� 1HVWD FODVVH GH SUREOHPDV IRUDP

WHVWDGRV RV DOJRULWPRV RII�OLQH� &RPSDURX�VH� WDPEpP� R QtYHO GH DFHUWR GD UHGH

WUHLQDGD FRP FDGD XP GRV WLSRV GH DOJRULWPRV�

�� &RQWUROH GR DFLRQDPHQWR GR PRWRU GH LQGXomR� 8WLOL]DUDP�VH 51$V QD PDOKD GH

FRQWUROH GR PRWRU GH LQGXomR� REWHQGR�VH UHVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV

SDUD RV DOJRULWPRV GH WUHLQDPHQWR RQ�OLQH�

7RGDV DV UHGHV LPSOHPHQWDGDV VmR 0/3� FXMD GLPHQVmR p GHSHQGHQWH GR

SUREOHPD HP TXHVWmR� 2V DOJRULWPRV GH WUHLQDPHQWR RII�OLQH VHUmR FKDPDGRV GH� D SDUWLU

GHVWH SRQWR� 60&� H 60&�� UHODWLYRV j SULPHLUD SURSRVWD GH WUHLQDPHQWR RII�OLQH �VHomR

���� H VHJXQGD SURSRVWD GH WUHLQDPHQWR RII�OLQH �VHomR ����� UHVSHFWLYDPHQWH�



&DStWXOR �� 5HVXOWDGRV GH 6LPXODomR H ([SHULPHQWDLV ���

��� 7UHLQDPHQWR GH XP ÒQLFR 1HXU{QLR

8WLOL]RX�VH XP ~QLFR QHXU{QLR FRP DSHQDV XPD HQWUDGD � FDSD]� SRUWDQWR� GH GLVFULPLQDU

DSHQDV FODVVHV OLQHDUPHQWH VHSDUiYHLV� SDUD SRVVLELOLWDU D YLVXDOL]DomR GR DMXVWH GRV SHVRV

GXUDQWH R WUHLQDPHQWR� &RPR R QHXU{QLR XWLOL]DGR SRVVXL DSHQDV XP SHVR H XP WHUPR GH

SRODUL]DomR� p SRVVtYHO YLVXDOL]DU QR SODQR GH¿QLGR SHODV YDULiYHLV shvr [ eldv �HVSDoR GRV

SHVRV�� D HYROXomR GR HUUR GD VDtGD HP IXQomR GR DMXVWH GRV SHVRV� 'HVWD IRUPD SRGH�

VH� JUD¿FDPHQWH� DYDOLDU D WUDMHWyULD GR HUUR JHUDGD SHORV DOJRULWPRV GH WUHLQDPHQWR RII�

OLQH SURSRVWRV �60&� H 60&��� FRPSDUDQGR�DV FRP D WUDMHWyULD IRUQHFLGD SHOR DOJRULWPR

%DFNSURSDJDWLRQ�

8WLOL]RX�VH� SRUWDQWR� DSHQDV XP QHXU{QLR FRP GRLV SHVRV �XP SHVR H XP WHUPR

GH ELDV� SDUD D VHSDUDomR GH GXDV FODVVHV FRPSRVWD SRU GRLV YHWRUHV GH WUHLQDPHQWR�

VHQGR XPD HQWUDGD H XPD VDtGD i{> |j � i�6=3> 3=7j H i5=3> 3=;j� $ WDQJHQWH KLSHUEyOLFD

IRL XWLOL]DGD FRPR IXQomR GH DWLYDomR GR QHXU{QLR� &RPR R QHXU{QLR XWLOL]DGR SRVVXL

DSHQDV GRLV SDUkPHWURV �SHVR H ELDV�� SRGH�VH WUDoDU D VXSHUItFLH GH HUUR HP XP HVSDoR

WUL�GLPHQVLRQDO� PRVWUDGR QD )LJXUD ����

3RGH�VH REVHUYDU SHOD )LJXUD ��� TXH D VXSHUItFLH GH HUUR SRVVXL GXDV UHJL}HV

SODQDV� 2 WUHLQDPHQWR GR QHXU{QLR XWLOL]DQGR PpWRGRV GH JUDGLHQWH GHVFHQGHQWH SRGH

VHU GHPDVLDGDPHQWH OHQWR VH RV SHVRV LQLFLDLV IRUHP HVFROKLGRV QHVWDV GXDV UHJL}HV�

2 PtQLPR SDUD HVWD VXSHUItFLH GH HUUR� GHWHUPLQDGR DQDOLWLFDPHQWH� RFRUUH SDUD R SDU

+eldv> shvr, LJXDO j +�4=:> 3=6,�

(VFROKHUDP�VH TXDWUR GLIHUHQWHV FRQGLo}HV LQLFLDLV SDUD R SDU +eldv> shvr,� (P

FDGD XPD GHODV R WUHLQDPHQWR SRVVXL XP GLIHUHQWH QtYHO GH GL¿FXOGDGH� 'HVWD IRUPD SRGH�

VH DYDOLDU R GHVHPSHQKR GRV DOJRULWPRV GH WUHLQDPHQWR HP IXQomR GDV FRQGLo}HV LQLFLDLV

GR WUHLQDPHQWR� $ 7DEHOD ��� PRVWUD D HVFROKD GR SDU +eldv> shvr, SDUD FDGD XPD GDV

VLPXODo}HV� (VWHV PHVPRV YDORUHV LQLFLDLV HVWmR GHQRWDGRV QD )LJXUD ����

5HDOL]DUDP�VH GLYHUVDV VLPXODo}HV SDUD FDGD XPD GDV FRQGLo}HV LQLFLDLV

SRVVLELOLWDQGR DMXVWDU RV JDQKRV HQYROYLGRV QRV DOJRULWPRV GH IRUPD D REWHU D PHOKRU



&DStWXOR �� 5HVXOWDGRV GH 6LPXODomR H ([SHULPHQWDLV ���
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6LPXODomR �

6LPXODomR �

6LPXODomR �

6LPXODomR �

0tQLPR

)LJXUD ���� 6XSHUItFLH GH HUUR SDUD XP QHXU{QLR WUHLQDGR SDUD UHFRQKHFHU RV SDUHV i�6=3> 3=7j H

i5=3> 3=;j�

7DEHOD ���� &RQGLo}HV LQLFLDLV SDUD R SDU +eldv> shvr, XWLOL]DGR QR WUHLQDPHQWR GH XP ~QLFR

QHXU{QLR�

6LPXODomR 3DU +eldv> shvr,
� +3> 7,
� +3>�7,
� +7> 3,
� +�7> 3,



&DStWXOR �� 5HVXOWDGRV GH 6LPXODomR H ([SHULPHQWDLV ���

7DEHOD ���� *DQKRV GRV WUHLQDPHQWRV XWLOL]DGRV SRU FDGD XP GRV DOJRULWPRV XWLOL]DGRV�

$OJRULWPR *DQKRV GR WUHLQDPHQWR

%DFNSURSDJDWLRQ � @ 3=;
60&� � @ 3=6 H F @ 43
60&� � @ 3=6 H F @ 43

SHUIRUPDQFH� QR TXH GL] UHVSHLWR DR Q~PHUR GH HSRFKV� GH FDGD XP GRV DOJRULWPRV

XWLOL]DGRV� )RUDP LPSOHPHQWDGRV RV DOJRULWPRV 60&�� 60&� H %DFNSURSDJDWLRQ� $ 7DEHOD

��� PRVWUD RV JDQKRV GRV WUHLQDPHQWRV GH FDGD XP GRV DOJRULWPRV�

$ )LJXUD ��� PRVWUD D SURMHomR GD WUDMHWyULD GR HUUR VREUH R HVSDoR GRV SHVRV

�SODQR shvr [ eldv� SDUD FDGD XP GDV FRQGLo}HV LQLFLDLV GDV VLPXODo}HV� $SHQDV D

WUDMHWyULD GR HUUR HVWi GHQRWDGD QHVWD ¿JXUD� HQWUHWDQWR� R Q~PHUR GH HSRFKV QHFHVViULDV

DR WUHLQDPHQWR� HP FDGD XPD GDV FRQGLo}HV LQLFLDLV� HVWi PRVWUDGR QD 7DEHOD ���� $GRWRX�

VH XP OLPLWH GH HUUR LJXDO D 433e SDUD WRGRV RV DOJRULWPRV� 2EVHUYD�VH� DWUDYpV GD

7DEHOD ���� D GHSHQGrQFLD GR DOJRULWPR %DFNSURSDJDWLRQ FRP DV FRQGLo}HV LQLFLDLV GR

WUHLQDPHQWR� 2V DOJRULWPRV SURSRVWRV PDQWLYHUDP� DSUR[LPDGDPHQWH� R PHVPR Q~PHUR

GH HSRFKV HP WRGDV DV VLPXODo}HV� LQGHSHQGHQWH GD FRQGLomR LQLFLDO GR VLVWHPD�

2 HUUR HP IXQomR GR Q~PHUR GH HSRFKV� SDUD FDGD XPD GDV FRQGLo}HV LQLFLDLV�

HVWi PRVWUDGR QDV )LJXUDV ���� ���� ��� H ��� 3RGH VHU REVHUYDGR� DWUDYpV GHVWDV ¿JXUDV�

TXH RV DOJRULWPRV SURSRVWRV DXPHQWDP D YHORFLGDGH GH FRQYHUJrQFLD HP UHJL}HV SODQDV

�6LPXODo}HV � H ���

2 HUUR PtQLPR DOFDQoDGR HP WRGRV RV DOJRULWPRV RFRUUH SDUD R SDU +eldv>zhljkw,

LJXDO j +�4=99> 3=5:, R TXDO p PXLWR SUy[LPR GR SDU TXH FRUUHVSRQGH DR HUUR PtQLPR UHDO�

$SHQDV R Q~PHUR GH HSRFKV p GLIHUHQWH� FRPR SRGH VHU REVHUYDGR QD 7DEHOD ���� 'HVWD

IRUPD SRGH�VH YHUL¿FDU TXH D LQFOXVmR GD WHRULD GH PRGRV GHVOL]DQWHV p FDSD] GH DFHOHUDU

R WUHLQDPHQWR GD UHGH SRLV� DJRUD� H[LVWH XPD GLUHomR SUp�GH¿QLGD �DMXVWDGD DWUDYpV GD

VXSHUItFLH GH GHVOL]DPHQWR� GH DMXVWH GRV SHVRV�

��� $SUR[LPDomR GH )XQo}HV

)RUDP UHDOL]DGRV GRLV WHVWHV GLVWLQWRV� ,QLFLDOPHQWH� RV DOJRULWPRV SURSRVWRV SDUD R
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0tQLPR

)LJXUD ���� (YROXomR GRV SHVRV HP FDGD XPD GDV VLPXODo}HV SDUD R WUHLQDPHQWR GH XP ~QLFR

QHXU{QLR�

7DEHOD ���� 1~PHUR GH HSRFKV QHFHVViULDV DR WUHLQDPHQWR GH XP ~QLFR QHXU{QLR� /LPLWH GH HUUR

HVWLSXODGR HP 43�7�

$OJRULWPR 1~PHUR GH HSRFKV

6LPXODomR � 6LPXODomR � 6LPXODomR � 6LPXODomR �

%DFNSURSDJDWLRQ ���� ��� �� ���

60&� �� �� �� ��

60&� �� �� �� ��
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)LJXUD ���� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR ��
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)LJXUD ���� (YROXomR GR HUUR HP IXQomR GR Q~PHUR GH HSRFKV SDUD D VLPXODomR ��
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WUHLQDPHQWR RII�OLQH IRUDP FRPSDUDGRV FRP DOJXQV DOJRULWPRV HQFRQWUDGRV QD OLWHUDWXUD H

GLVFXWLGRV QR &DStWXOR �� (P VHJXLGD� RV DOJRULWPRV SURSRVWRV SDUD R WUHLQDPHQWR RQ�OLQH

IRUDP FRPSDUDGRV FRP R DOJRULWPR %DFNSURSDJDWLRQ�

����� 7UHLQDPHQWR 2II�OLQH

$OpP GRV DOJRULWPRV 60&� H 60&�� RV VHJXLQWHV DOJRULWPRV IRUDP LPSOHPHQWDGRV�

SRVVLELOLWDQGR D FRPSDUDomR GDV SHUIRUPDQFHV GRV DOJRULWPRV GH WUHLQDPHQWR�

�� %DFNSURSDJDWLRQ >5XPHOKDUW HW DO�� ����@� 8WLOL]RX�VH HVWH DOJRULWPR SRUTXH HOH p

EDVHDGR DSHQDV QR JUDGLHQWH GR HUUR� VHQGR R SUHFXUVRU GH YiULRV DOJRULWPRV GH

WUHLQDPHQWR�

�� %DFNSURSDJDWLRQ FRP PRPHQWXP >%HUWVHNDV 	 7VLWVLNOLV� ����@� (VWD p D YHUVmR

PDLV FRQKHFLGD GR DOJRULWPR %DFNSURSDJDWLRQ� VHQGR� LQFOXVLYH� PDLV UiSLGD GR

TXH HOH�

�� /HYHQEHUJ�0DUTXDUGW >0DUTXDUGW� ����@� &RPR p EHP FRQKHFLGR QD OLWHUDWXUD� HV�

WH DOJRULWPR� FRQVLGHUDGR GH VHJXQGD RUGHP� p XP GRV DOJRULWPRV PDLV UiSLGRV�

FRQVLGHUDQGR DSHQDV R Q~PHUR GH HSRFKV� SDUD R WUHLQDPHQWR GH 0/3V� (QWUH�

WDQWR� HOH QHFHVVLWD GH FiOFXORV PDWHPiWLFRV PDLV FRPSOH[RV H� SRUWDQWR� UHTXHU

PDLRUHV UHFXUVRV FRPSXWDFLRQDLV�

�� 5SURS >5LHGPLOOHU 	 %UDXQ� ����@� (VWH DOJRULWPR IRL XWLOL]DGR FRPR SULQFLSDO SRQWR

GH FRPSDUDomR SRLV HOH p FRQVLGHUDGR XP GRV DOJRULWPRV GH SULPHLUD RUGHP FRP

PHOKRU SHUIRUPDQFH� QR TXH GL] UHVSHLWR DR WHPSR GH WUHLQDPHQWR� HP HSRFKV

>6FKLIIPDQQ HW DO�� ����@�� HQFRQWUDGR QD OLWHUDWXUD�

�� 4SURS >)DKOPDQ� ����E@� 8WLOL]RX�VH HVWH DOJRULWPR SDUD SRGHU FRPSDUDU RV DOJR�

ULWPRV SURSRVWRV FRP XP DOJRULWPR GH WUHLQDPHQWR HP ORWH� FRQVLGHUDGR� WDPEpP�

XP DOJRULWPR GH SULPHLUD RUGHP EDVWDQWH H¿FLHQWH�

�� $GDSWLYH /HDUQLQJ 5DWH � >'HPXWK 	 %HDOH� ����@� (VWD YHUVmR GR %DFNSURSDJD�

WLRQ DOWHUD R JDQKR GR WUHLQDPHQWR HP IXQomR GR HUUR GH VDtGD� &DVR R HUUR GH

VDtGD GHFUHVoD� R JDQKR GR WUHLQDPHQWR p DXPHQWDGR HP UHODomR DR DMXVWH DQWH�

ULRU GRV SHVRV� 6H R HUUR GH VDtGD DXPHQWDU� R JDQKR GR WUHLQDPHQWR p UHGX]LGR
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H R DMXVWH GRV SHVRV p GHVIHLWR�

�� $GDSWLYH /HDUQLQJ 5DWH � >'HPXWK 	 %HDOH� ����@� (VWH DOJRULWPR p VLPLODU DR

DQWHULRU� HQWUHWDQWR HOH ID] XVR GR WHUPR GH PRPHQWR� R TXDO p PDQWLGR FRQVWDQWH

GXUDQWH WRGR R WUHLQDPHQWR GD UHGH�

7RGRV RV DOJRULWPRV IRUDP XWLOL]DGRV VRE D PHVPD FRQGLomR H LPSOHPHQWDGRV HP

OLQJXDJHP &� 2V SDUkPHWURV HQYROYLGRV QR WUHLQDPHQWR� SDUD FDGD XP GRV DOJRULWPRV�

IRUDP HVFROKLGRV GH IRUPD D REWHU R PHOKRU UHVXOWDGR SDUD FDGD XP GHOHV� LQGLYLGXDOPHQWH�

$SHQDV RV PHOKRUHV UHVXOWDGRV� GHQWUH YiULDV VLPXODo}HV� VHUmR DSUHVHQWDGRV�

3DUD D FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR XWLOL]DGRV� XWLOL]DUDP�VH GXDV

IXQo}HV GLVWLQWDV� HVFROKLGDV HP IXQomR GD GL¿FXOGDGH GR WUHLQDPHQWR GH FDGD XPD GHODV�

UHSUHVHQWDGDV QDV )LJXUDV ��� H ����

�� i�+{, @ �6=5 � {2 . 6=5 � {> { 5 ^3> 4`�

�� i2+{, @ {e> { 5 ^3> 4`�

�

���

���

���

���

I�[�

��� ��� ��� ��� �
[

)LJXUD ���� 6HJXQGD IXQomR XWLOL]DGD QD FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH�

i4+{, @ �6=5 � {5 . 6=5 � {�

2V DOJRULWPRV IRUDP FRPSDUDGRV DGRWDQGR�VH R VHJXLQWH SURFHGLPHQWR�

�� 8PD YH] HVFROKLGR R FRQMXQWR GH GDGRV H GH¿QLGD D GLPHQVmR GD 0/3� VmR IHLWDV

WDQWDV FySLDV GD 51$ TXDQWRV IRUHP RV DOJRULWPRV GH WUHLQDPHQWR XWLOL]DGRV� $
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)LJXUD ���� )XQomR XWLOL]DGD SDUD D FRPSDUDomR GRV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH�i5+{, @ {7�
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GLPHQVmR GD 0/3 XWLOL]DGD p GH¿QLGD HP IXQomR GD PHOKRU UHVSRVWD SRVVtYHO�

FRP R PHQRU Q~PHUR GH QRGRV HVFRQGLGRV� VHP FRPSURPHWHU D FDSDFLGDGH GH

JHQHUDOL]DomR GD 51$�

�� 2V SHVRV LQLFLDLV GD 51$ VmR HVFROKLGRV DOHDWRULDPHQWH GH XPD DPRVWUD FRP

GLVWULEXLomR QRUPDO H PpGLD QXOD� $V FRQGLo}HV LQLFLDLV GH WRGDV DV UHGHV VmR

LGrQWLFDV�

�� 8P PHVPR YHWRU GH WUHLQDPHQWR� HVFROKLGR DOHDWRULDPHQWH GR FRQMXQWR GH GDGRV�

p DSUHVHQWDGR D WRGDV DV 51$V H� FRQVHT�HQWHPHQWH� D WRGRV RV DOJRULWPRV GH

WUHLQDPHQWR�

�� 2 FULWpULR SDUD SDUDU R WUHLQDPHQWR p DGRWDGR SDUD WRGRV RV DOJRULWPRV LPSOHPHQ�

WDGRV� $GRWDUDP�VH GRLV FULWpULRV�

�D� OLPLWH GH HUUR�
�E� Q~PHUR Pi[LPR GH HSRFKV�

�� 2V SDUkPHWURV HQYROYLGRV HP FDGD DOJRULWPR GH WUHLQDPHQWR IRUDP HVFROKLGRV GH

IRUPD D SRVVLELOLWDU R PHOKRU WUHLQDPHQWR SRVVtYHO�

�� &RQVLGHUD�VH TXH R WUHLQDPHQWR REWHYH VXFHVVR TXDQGR R OLPLWH GH HUUR IRL DWLQJL�

GR DQWHV GH FRPSOHWDU R Q~PHUR Pi[LPR� SUHYLDPHQWH HVWLSXODGR� GH HSRFKV�

3DUD DV GXDV IXQo}HV HP TXHVWmR� XWLOL]RX�VH XPD 0/3 FRP XPD HQWUDGD� WUrV

QRGRV QD FDPDGD HVFRQGLGD H XPD VDtGD� XWLOL]DQGR WDQJHQWH KLSHUEyOLFD H D IXQomR

VLJPRLGH FRPR IXQo}HV GH DWLYDomR GD FDPDGD HVFRQGLGD H GD FDPDGD GH VDtGD�

UHVSHFWLYDPHQWH� $SyV H[DXVWLYRV WHVWHV� HVWD FRQ¿JXUDomR VH PRVWURX D PDLV DGHTXDGD�

SRVVLELOLWDQGR R WUHLQDPHQWR GDV 51$V SHOD PDLRULD GRV DOJRULWPRV GH WUHLQDPHQWRV

LPSOHPHQWDGRV� 2V SDUkPHWURV HQYROYLGRV HP FDGD XP GRV DOJRULWPRV XWLOL]DGRV� SDUD

FDGD XPD GDV IXQo}HV� HVWmR PRVWUDGRV QD 7DEHOD ��� �SDUD D IXQomR i�+{,� H 7DEHOD ���

�SDUD D IXQomR i2+{,��

$GRWRX�VH XP OLPLWH Pi[LPR GH HSRFKV Pi[LPR LJXDO j 8333 FRP XP OLPLWH GH HUUR

LJXDO j 5=8 �433� SDUD DV GXDV IXQo}HV XWLOL]DGDV� $ 7DEHOD ��� PRVWUD RV YDORUHV PpGLRV GR

Q~PHUR GH HSRFKV QHFHVViULDV DR WUHLQDPHQWR GDV 51$V SRU FDGD XP GRV DOJRULWPRV� SDUD

FDGD XPD GDV IXQo}HV� (VWH Q~PHUR IRL FDOFXODGR FRQVLGHUDQGR�VH GLYHUVDV VLPXODo}HV�

YDULDQGR�VH DSHQDV DV FRQGLo}HV LQLFLDLV GRV SHVRV GDV UHGHV H D VHT�rQFLD QD TXDO RV
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7DEHOD ���� 3DUkPHWURV GRV DOJRULWPRV GH WUHLQDPHQWRV XWLOL]DGRV SDUD D IXQomR i4�

)XQomR i4+{,
$OJRULWPR 3DUkPHWURV

%DFNSURSDJDWLRQ � @ 3=<<
0RPHQWXP � @ 3=<< H � @ 3=4

/HYHQEHUJ�0DUTXDUGW � @ 3=34
53URS �. @ 4=5 H �� @ 3=8
4SURS � @ 4=6 H � @ 3=:

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=<<

�. @ 4=38 H �� @ 3=:

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=<< H � @ 3=4

�. @ 4=3: H �� @ 3=:

60&�
� @ 5 H F @ 4
� @ 5 H FK @ 4

60&�
� @ 3=378 H F @ 4
� @ 7 H FK @ 4

7DEHOD ���� 3DUkPHWURV GRV DOJRULWPRV GH WUHLQDPHQWRV XWLOL]DGRV SDUD D IXQomR i5�

)XQomR i5+{,
$OJRULWPR 3DUkPHWURV

%DFNSURSDJDWLRQ � @ 3=<
0RPHQWXP � @ 3=< H � @ 3=38

/HYHQEHUJ�0DUTXDUGW � @ 3=34
53URS �. @ 4=5 H �� @ 3=8
43URSW � @ 3=8 H � @ 3=;7

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=<

�. @ 4=38 H �� @ 3=:

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=< H � @ 3=8

�. @ 4=3: H �� @ 3=:

60&�
� @ 5 H F @ 43
� @ 5 H FK @ 4

60&�
� @ 3=367 H F @ 43
� @ :=< H FK @ 43
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7DEHOD ���� 1~PHUR GH HSRFKV QHFHVViULDV DR WUHLQDPHQWR GD 51$ SDUD DV IXQomR DSUHVHQWDGDV�

/LPLWH GH HUUR LJXDO D 5=8 � 43�6 H Q~PHUR Pi[LPR GH HSRFKV LJXDO D �����

1~PHUR GH HSRFKV

$OJRULWPR i4+{, i5+{,
%DFNSURSDJDWLRQ ���� �

0RPHQWXP ���� �

/HYHQEHUJ�0DUTXDUGW �� ��

53URS ��� ���

4SURS � ���

$GDSWLYH /HDUQLQJ 5DWH � ���� ����

$GDSWLYH /HDUQLQJ 5DWH � ��� ����

60&� ��� ���

60&� ��� ���

YHWRUHV GH WUHLQDPHQWR VmR DSUHVHQWDGRV� 2EVHUYD�VH� QD UHIHULGD WDEHOD� TXH QHP WRGRV

RV DOJRULWPRV FRQVHJXLUDP WUHLQDU DV UHGHV� FRQVLGHUDQGR�VH RV OLPLWHV HVWLSXODGRV� 1HVWHV

FDVRV� R Q~PHUR GH HSRFKV HVWi UHSUHVHQWDGR� QD WDEHOD� FRP XP KtIHQ� GHQRWDQGR TXH

DTXHOH DOJRULWPR QmR DWLQJLX R UHVXOWDGR HVSHUDGR� QDV FRQGLo}HV GDGDV �OLPLWH GH HUUR H

Q~PHUR Pi[LPR GH HSRFKV��

$ 7DEHOD ��� PRVWUD R WHPSR GH SURFHVVDPHQWR GRV DOJRULWPRV XWLOL]DGRV SDUD R

WUHLQDPHQWR GD 51$� FRQVLGHUDQGR FDGD XPD GDV IXQo}HV� (VWH WHPSR GH SURFHVVDPHQWR

LQFOXL� DOpP GR SURFHVVDPHQWR GDV HTXDo}HV GR DOJRULWPR� SURSULDPHQWH GLWR� D HVFROKD

GR YHWRU GH WUHLQDPHQWR D VHU DSUHVHQWDGR H D DUPD]HQDJHP GRV GDGRV UHVXOWDQWHV GR

WUHLQDPHQWR SDUD SRVWHULRU DQiOLVH�

2EVHUYD�VH� QD 7DEHOD ���� TXH SDUD DV GXDV IXQo}HV XWLOL]DGDV� D VHJXQGD

SURSRVWD GH WUHLQDPHQWR DSUHVHQWRX� FRQVLGHUDQGR�VH DSHQDV R Q~PHUR GH HSRFKV� R

PHQRU WHPSR GH WUHLQDPHQWR DSyV R DOJRULWPR GH /HYHQEHUJ�0DUTXDGW� (QWUHWDQWR� FRPR

SRGH VHU REVHUYDGR QD 7DEHOD ���� R DOJRULWPR 60&� DSUHVHQWRX XP PHQRU WHPSR GH

SURFHVVDPHQWR GR TXH R DOJRULWPR GH /HYHQEHUJ�0DUTXDGW� 2EVHUYDQGR�VH DV HTXDo}HV

GR DOJRULWPR GH /HYHQEHUJ�0DUTXDGW �VHomR ����� YHUL¿FD�VH TXH R FXVWR FRPSXWDFLRQDO

GHVWH DOJRULWPR p PDLRU GR TXH R FXVWR FRPSXWDFLRQDO GRV DOJRULWPRV SURSRVWRV �VHo}HV

��� H �����

$QDOLVDQGR� DLQGD� D 7DEHOD ���� REVHUYD�VH TXH� SDUD D IXQomR i2+{,� QmR

IRL SRVVtYHO REWHU RV SDUkPHWURV GH WUHLQDPHQWR SDUD RV DOJRULWPRV %DFNSURSDJDWLRQ H
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7DEHOD ���� 7HPSR GH SURFHVVDPHQWR �HP VHJXQGRV� QHFHVViULR D FDGD DOJRULWPR SDUD R

WUHLQDPHQWR GD 51$� FRQVLGHUDQGR FDGD XPD GDV IXQo}HV H RV OLPLWHV LPSRVWRV�

7HPSR GH SURFHVVDPHQWR �HP VHJXQGRV�

$OJRULWPR i4+{, i5+{,
%DFNSURSDJDWLRQ ����� �

0RPHQWXP ����� �

/HYHQEHUJ�0DUTXDUGW ���� ����

53URS ���� ����

$GDSWLYH /HDUQLQJ 5DWH � ����� �����

$GDSWLYH /HDUQLQJ 5DWH � ����� �����

60&� ���� ����

60&� ���� ����
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0RPHQWXP TXH SRVVLELOLWDVVH R WUHLQDPHQWR QR Q~PHUR Pi[LPR GH HSRFKV HVWLSXODGR�

7DPEpP QmR IRL SRVVtYHO DMXVWDU RV SDUkPHWURV GR DOJRULWPR 43URS TXH SRVVLELOLWDVVH R

WUHLQDPHQWR GD 51$ SDUD D IXQomR i�+{,�

$V )LJXUDV ��� H ���� PRVWUDP D HYROXomR GR HUUR HP IXQomR GDV HSRFKV� SDUD XP

GRV WUHLQDPHQWRV XWLOL]DQGR DV IXQo}HV i�+{, H i2+{,� UHVSHFWLYDPHQWH� 2EVHUYD�VH� QHVWDV

¿JXUDV� R GHVHPSHQKR GRV DOJRULWPRV SURSRVWRV HP FRPSDUDomR DRV GHPDLV DOJRULWPRV�

�

����

���

����

���

� ��� ��� ��� ��� ���� ����

(SRFKV

(
UU
R

� � %DFNSURSDJDWLRQ

� � 0RPHQWXP

�

�

/HYHQEHUJ�0DUTXDUGW

� 5SURS

� � $GDSWLYH /HDUQLQJ 5DWH �

� � $GDSWLYH /HDUQLQJ 5DWH �

� � 60& �

� � 60& �

�

� �

� �� � ��

)LJXUD ���� (YROXomR GR HUUR GXUDQWH R WUHLQDPHQWR XWLOL]DQGR D IXQomR i4+{, @ �6=5 � {5 . 6=5 � {�

e LPSRUWDQWH GL]HU TXH� XPD YH] WUHLQDGDV� WRGDV DV 51$V DSUHVHQWDUDP�

DSUR[LPDGDPHQWH� D PHVPD FDSDFLGDGH GH JHQHUDOL]DomR� 7DO IDWR p XP LQGLFDWLYR GH

TXH WRGDV DV UHGHV DWLQJLUDP R PHVPR PtQLPR�

$WUDYpV GHVWDV VLPXODo}HV S{GH�VH REVHUYDU TXH RV SDUkPHWURV GR DOJRULWPR

53523� TXDQGR XWLOL]DGR SDUD R WUHLQDPHQWR GH 0/3 HP SUREOHPDV GH DSUR[LPDomR GH

IXQo}HV� DSUHVHQWDUDP�VH GHSHQGHQWHV GDV FRQGLo}HV LQLFLDLV GD 51$� 1mR H[LVWLQGR XPD

PHWRGRORJLD EHP GH¿QLGD SDUD R DMXVWH GHVWHV SDUkPHWURV� WHQGR VLGR� SRLV� HVFROKLGRV

GH PDQHLUD HPStULFD� 'D PHVPD IRUPD� QmR H[LVWH XP HVWXGR DSURIXQGDGR VREUH
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)LJXUD ����� (YROXomR GR HUUR GXUDQWH R WUHLQDPHQWR XWLOL]DQGR D IXQomR i5+{, @ {7�
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D FRQYHUJrQFLD GHVWH DOJRULWPR� 2 DOJRULWPR� HQWUHWDQWR� p EDVWDQWH YHOR]� TXDQGR

FRPSDUDGR FRP R DOJRULWPR %DFNSURSDJDWLRQ�

2 DOJRULWPR 43URS VH PRVWURX PHQRV VXVFHSWtYHO jV YDULDo}HV GDV FRQGLo}HV

LQLFLDLV� (QWUHWDQWR� VH XWLOL]DGR DSHQDV HP VXD IRUPD RULJLQDO �>)DKOPDQ� ����E@�� VHP D

FRQVLGHUDomR GR WHUPR GH JUDGLHQWH H VHP D DOWHUDomR QD GHULYDGD GD IXQomR GH DWLYDomR

H VHP D OLPLWDomR GD Pi[LPD YDULDomR GRV SHVRV� R DOJRULWPR p EDVWDQWH LQH¿FLHQWH� &RP

D FRQVLGHUDomR GH WRGRV HVWHV WHUPRV� R DMXVWH GRV SDUkPHWURV HQYROYLGRV p UHDOL]DGR

GH PDQHLUD HPStULFD H R DOJRULWPR ¿FD GHSHQGHQWH GR SUREOHPD H GD GLPHQVmR GD 51$

XWLOL]DGD�

2V DOJRULWPRV %DFNSURSDJDWLRQ SDGUmR H 0RPHQWXP WDPEpP QmR DSUHVHQWDP

XPD PHWRGRORJLD SDUD D HVFROKD GRV SDUkPHWURV HQYROYLGRV QR WUHLQDPHQWR� 2 DOJRULWPR

0RPHQWXPPRVWURX�VH EDVWDQWH VHQVtYHO j HVFROKD GR WHUPR GH PRPHQWR� SRGHQGR SDVVDU

GD HVWDELOLGDGH SDUD D LQVWDELOLGDGH FRP XPD SHTXHQD YDULDomR QHVWH WHUPR�

2 JDQKR QD YHORFLGDGH GR WUHLQDPHQWR REWLGD SHOD �D� 3URSRVWD� TXDQGR

FRPSDUDGR DR DOJRULWPR %DFNSURSDJDWLRQ SDGUmR� p GHYLGR j VXSHUItFLH GH GHVOL]DPHQWR�

$ GLUHomR GH DMXVWH GRV SHVRV� DJRUD� QmR p GHSHQGHQWH DSHQDV GR JUDGLHQWH GR HUUR�

'HVWD IRUPD� SRVVLELOLWD�VH GHOLQHDU XPD GLUHomR� GH¿QLGD SHOD VXSHUItFLH GH GHVOL]DPHQWR�

QD VXSHUItFLH GH HUUR� 2 DMXVWH GRV SHVRV WHQGH� SRUWDQWR� D SHUPDQHFHU QHVWD VXSHUItFLH�

HQTXDQWR TXH� QR DOJRULWPR %DFNSURSDJDWLRQ SDGUmR� R DMXVWH GRV SHVRV VHJXH R FDPLQKR

GH¿QLGR SHOR JUDGLHQWH GR HUUR� R TXDO QmR p� QHFHVVDULDPHQWH� R PHOKRU FDPLQKR D VHU

VHJXLGR�

'H IRUPD VHPHOKDQWH� QD �D� 3URSRVWD� D VXSHUItFLH GH GHVOL]DPHQWR GH¿QH XPD

WUDMHWyULD QD VXSHUItFLH GH HUUR D VHU VHJXLGD SHOR DMXVWH GRV SHVRV� $OpP GHVWH IDWR� GHYLGR

j QDWXUH]D GH PHPyULD GD VRPDWyULD H[LVWHQWH QR PyGXOR GR DMXVWH GRV SHVRV� D FDGD

QRYR DMXVWH R SHVR VRIUH XPD LQÀXrQFLD GH WRGRV RV YHWRUHV Mi DSUHVHQWDGRV� e LPSRUWDQWH

UHVVDOWDU TXH H[LVWH XPD JUDQGH GLIHUHQoD HQWUH R DMXVWH GRV SHVRV H[LVWHQWH QHVWD SURSRVWD

H R DMXVWH IHLWR FRP� SRU H[HPSOR� R DOJRULWPR %DFNSURSDJDWLRQ SDUD WUHLQDPHQWR HP ORWH�

1R WUHLQDPHQWR HP ORWH� XP GHWHUPLQDGR JUDGLHQWH GH HUUR LQÀXHQFLD DSHQDV XPD YH] QR

DMXVWH GRV SHVRV� DSyV D DSUHVHQWDomR GH WRGRV RV YHWRUHV GH GDGRV� HQTXDQWR TXH� QD
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�D� 3URSRVWD� XP GHWHUPLQDGR JUDGLHQWH GH HUUR LQÀXHQFLD R DMXVWH GRV SHVRV HP WRGDV

DV YH]HV� DSyV D DSUHVHQWDomR GR YHWRU� GHQWUR GD HSRFK� 'HVWD IRUPD SRGHP�VH REWHU

WHPSRV GH WUHLQDPHQWR EDVWDQWH UHGX]LGRV�

����� 7UHLQDPHQWR 2Q�OLQH

$ SULPHLUD SURSRVWD GH XP DOJRULWPR SDUD WUHLQDPHQWR RQ�OLQH� 6HomR ���� IRL XWLOL]DGD SDUD

R WUHLQDPHQWR GH GXDV IXQo}HV WHPSRUDLV GLVWLQWDV�

�� $ SULPHLUD IXQomR� PRVWUDGD QD )LJXUD ����� SRVVXL D VHJXLQWH H[SUHVVmR�

i�+w, @
4

6
^vlq+5 � � � 63 � w. 3=:, . vlq+5 � � � 53 � w. 3=:, . vlq+5 � � � 53 � w. 4,`

�� $ 6HJXQGD IXQomR� PRVWUDGD QD )LJXUD����� SRVVXL D VHJXLQWH H[SUHVVmR�

i2+w, @
4

6
iFrv ^vlq+5 � � � 53 � w, . vlq+5 � � � 53 � w,` . vlq+5 � � � 43 � w,j

8WLOL]RX�VH XPD 51$ FRP XPD HQWUDGD� VHWH QRGRV QD FDPDGD HVFRQGLGD H XPD

VDtGD� XWLOL]DQGR WDQJHQWH KLSHUEyOLFD FRPR IXQomR GH DWLYDomR HP DPEDV FDPDGDV� SDUD

D DSUR[LPDomR GHVWD IXQomR�

$ 7DEHOD ��� PRVWUD D QXPHUDomR GD FXUYDV DGRWDGD QDV )LJXUDV ����� ���� H

�����

7DEHOD ���� 1XPHUDomR XWLOL]DGD QDV ¿JXUDV SDUD D LGHQWL¿FDomR GDV FXUYDV�

1XPHUDomR 'HVFULomR

� 'DGRV GH WUHLQDPHQWR

� 3ULPHLUD SURSRVWD GH WUHLQDPHQWR RQ�OLQH

� %DFNSURSDJDWLRQ

e LPSRUWDQWH UHVVDOWDU TXH D SHULRGLFLGDGH GD FXUYD XWLOL]DGD QR WUHLQDPHQWR

SRVVLELOLWD j UHGH R SHUIHLWR WUHLQDPHQWR� VXEVWLWXLQGR D UHSHWLomR GD DSUHVHQWDomR GH WRGRV

RV YHWRUHV GH WUHLQDPHQWR� FRPR RFRUUH HP XP WUHLQDPHQWR RII�OLQH� 3RU LVWR� DSyV DOJXQV

SHUtRGRV SRGH�VH FRQVLGHUDU TXH D 51$ HVWi WUHLQDGD�
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)LJXUD ����� &XUYD GH HUUR UHIHUHQWH DR WUHLQDPHQWR GD 51$ XWLOL]DQGR D SULPHLUD SURSRVWD SDUD

WUHLQDPHQWR RQ�OLQH H R DOJRULWPR %DFNSURSDJDWLRQ � (P W ����V� RV DOJRULWPRV GH WUHLQDPHQWR IRUDP

GHVDELOLWDGRV�
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)LJXUD ����� 7UHLQDPHQWR GD 0/3� SDUD D VHJXQGD IXQomR� XWLOL]DQGR D SULPHLUD SURSRVWD SDUD

WUHLQDPHQWR RQ�OLQH�
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3DUD R WUHLQDPHQWR GD 51$ XWLOL]DGD QD SULPHLUD IXQomR LPSOHPHQWRX�VH� DOpP GD

SULPHLUD SURSRVWD SDUD WUHLQDPHQWR RQ�OLQH� R DOJRULWPR %DFNSURSDJDWLRQ SDGUmR� XWLOL]DGR

SDUD WUHLQDPHQWR RQ�OLQH� 2EMHWLYRX�VH ID]HU XPD FRPSDUDomR HQWUH R UHVXOWDGR REWLGR FRP

D XWLOL]DomR GDV GXDV WpFQLFDV GH WUHLQDPHQWR� 6DEH�VH TXH R DOJRULWPR %DFNSURSDJDWLRQ

QmR IRL� HP SULQFtSLR� GHVHQYROYLGR SDUD WUHLQDPHQWR RQ�OLQH� (QWUHWDQWR� HQFRQWUDP�VH QD

OLWHUDWXUD GLYHUVRV WUDEDOKRV FRP HVWD DSOLFDomR >6DEDQRYLF HW DO�� ����� .� HW DO�� ����@�

$OpP GHVWH IDWR� RV GHPDLV DOJRULWPRV GH WUHLQDPHQWR VmR PHQRV LQGLFDGRV DLQGD SDUD R

WUHLQDPHQWR RQ�OLQH SRLV HOHV XWLOL]DP� HP VXD PDLRULD� GLUHWD RX LQGLUHWDPHQWH� RV VLQDLV GR

JUDGLHQWH GR HUUR� RULXQGRV GR DOJRULWPR %DFNSURSDJDWLRQ�

1D )LJXUD ����� RV DOJRULWPRV GH WUHLQDPHQWR IRUDP GHVDELOLWDGRV HP w @ 3=78v�

2EVHUYD�VH TXH� DSyV HVWH WHPSR� H[LVWH XPD GLYHUJrQFLD HQWUH D IXQomR D VHU DSUR[LPDGD

H D VDtGD GDV 51$V XWLOL]DGDV SRU FDGD XP GRV DOJRULWPRV GH WUHLQDPHQWR� (QWUHWDQWR� D

UHVSRVWD GD 51$ WUHLQDGD FRP D SULPHLUD SURSRVWD SDUD WUHLQDPHQWR RQ�OLQH SHUPDQHFH

FRP XP PHQRU HUUR� VH FRPSDUDGD FRP R HUUR GD 51$ WUHLQDGD FRP R DOJRULWPR

%DFNSURSDJDWLRQ �)LJXUD ������ (VWH IDWR SRGH PRVWUDU TXH DV 51$V DOFDQoDUDP GLIHUHQWHV

SRQWRV GH PtQLPR GXUDQWH R WUHLQDPHQWR H TXH R DOJRULWPR SURSRVWR p PHQRV VXVFHSWtYHO

D LQWHUIHUrQFLD GHVWUXWLYD� D TXDO RFRUUH TXDQGR p IRUQHFLGD XPD TXDQWLGDGH PDLRU GR

TXH D QHFHVViULD GH XPD GHWHUPLQDGD SDUWH GR FRQMXQWR GH GDGRV� PDVFDUDQGR DOJXPD

LQIRUPDomR UHOHYDQWH GH XPD RXWUD SDUWH GR FRQMXQWR GH GDGRV� (VWH IDWR RFRUUH GHYLGR D

SHULRGLFLGDGH GD IXQomR XWLOL]DGD�

2EVHUYD�VH QD )LJXUD ���� D FDUDFWHUtVWLFD GH DGDSWDomR GD 51$ j IXQomR TXH

VH GHVHMD DSUR[LPDU� GXUDQWH R WUHLQDPHQWR� 1mR IRL XWLOL]DGR R DOJRULWPR %DFNSURSDJDWLRQ

SRU VH WUDWDU DSHQDV GH XPD ¿JXUD LOOXVWUDWLYD GD FDSDFLGDGH GH DGDSWDomR GD 51$ DR

VLVWHPD QD TXDO HOD HVWi LQVHULGD� WRUQDQGR�D XPD LQWHUHVVDQWH IHUUDPHQWD D VHU XWLOL]DGD

HP VLVWHPDV GH FRQWUROH�

��� &ODVVL¿FDomR GH 3DGU}HV

3DUD DYDOLDU D SHUIRUPDQFH GRV DOJRULWPRV GH WUHLQDPHQWR RII�OLQH SURSRVWRV HP SUREOHPDV

GH FODVVL¿FDomR� XWLOL]DUDP�VH GXDV FODVVHV GH GXDV YDULiYHLV {4 H {5� GH¿QLGDV QR SODQR
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{� � {2 �)LJXUD ������ $V GXDV FODVVHV� F4 H F5� SRVVXHP GLVWULEXLomR *DXVVLDQD� DPEDV

FRP YDULkQFLD LJXDO D ��� H PpGLD +3> 3, H +5> 3,� UHVSHFWLYDPHQWH� 2 FRQMXQWR GH WUHLQDPHQWR

p FRPSRVWR GH ��� HOHPHQWRV DPRVWUDGRV DOHDWRULDPHQWH GHVWDV GXDV GLVWULEXLo}HV FRP

��� YHWRUHV SDUD FDGD FODVVH� 2V YHWRUHV SDUD D YDOLGDomR GR WUHLQDPHQWR IRUDP

DPRVWUDGRV GD PHVPD GLVWULEXLomR H IRUDP XWLOL]DGRV SDUD YHUL¿FDU D SHUIRUPDQFH GDV

51$V WUHLQDGDV�

8WLOL]RX�VH XPD 51$ FRP GXDV HQWUDGDV �YDULiYHLV {4 H {5�� XPD VDtGD �FODVVH

F4 RX F5� H XPD FDPDGD HVFRQGLGD FRP TXDWUR QHXU{QLRV� 8WLOL]RX�VH D IXQomR VLJPRLGH

H D IXQomR WDQJHQWH KLSHUEyOLFD SDUD D DWLYDomR GRV QHXU{QLRV GD FDPDGD HVFRQGLGD H GD

FDPDGD GH VDtGD�

$ )LJXUD ���� PRVWUD RV YHWRUHV GR FRQMXQWR GH WUHLQDPHQWR GDV GXDV FODVVHV�

&RPR SRGH VHU REVHUYDGR� D PpGLD H D YDULkQFLD GDV FODVVHV IRUDP HVFROKLGDV GH WDO IRUPD

D H[LVWLU XPD VREUHSRVLomR HQWUH DV FODVVHV F4 H F5� GL¿FXOWDQGR� SRUWDQWR� R WUHLQDPHQWR

GDV 51$V� $ 7DEHOD ��� PRVWUD RV SDUkPHWURV GH WUHLQDPHQWR XWLOL]DGRV HP FDGD XP GRV

DOJRULWPRV LPSOHPHQWDGRV� 2V PHVPRV DOJRULWPRV XWLOL]DGRV QR SUREOHPD GH DSUR[LPDomR

GH IXQo}HV IRUDP� DTXL� XWLOL]DGRV SDUD FRPSDUDU RV UHVXOWDGRV REWLGRV FRP DOJRULWPRV

FOiVVLFRV FRP RV UHVXOWDGRV REWLGRV FRP R DOJRULWPR 60&��

2 PHVPR SURFHGLPHQWR DGRWDGR QR SUREOHPD GH DSUR[LPDomR GH IXQo}HV IRL

XWLOL]DGR QR SUREOHPD GH FODVVL¿FDomR�

$ 7DEHOD ��� PRVWUD RV PHOKRUHV SDUkPHWURV GH WUHLQDPHQWR XWLOL]DGRV SRU FDGD

XP GRV DOJRULWPRV LPSOHPHQWDGRV� (VWHV SDUkPHWURV IRUDP DMXVWDGRV GH IRUPD D REWHU R

PHOKRU UHVXOWDGR FRP FDGD XP GRV DOJRULWPRV� 2 DOJRULWPR 4SURS QmR DSUHVHQWRX ERQV

UHVXOWDGRV QHVWH SUREOHPD H� SRU LVWR� QmR VHUi LQFOXtGR QD DQiOLVH GHVWH SUREOHPD�

$V )LJXUDV ���� H ���� PRVWUDP R HUUR PpGLR TXDGUiWLFR SDUD R FRQMXQWR GH

WUHLQDPHQWR� $ )LJXUD ���� PRVWUD XPD DPSOLDomR GD )LJXUD ���� SDUD SHUPLWLU XPD PHOKRU

DQiOLVH GR FRPSRUWDPHQWR GRV DOJRULWPRV� 2EVHUYD�VH� QHVWD ¿JXUD H DWUDYpV GD 7DEHOD

����� TXH R DOJRULWPR 60&� DOFDQoRX R PHQRU HUUR GH WRGRV RV DOJRULWPRV� HP XP PHQRU

Q~PHUR GH HSRFKV�
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)LJXUD ����� &RQMXQWR GH WUHLQDPHQWR XWLOL]DGR QR SUREOHPD GH FODVVL¿FDomR�

7DEHOD ���� 3DUkPHWURV GR WUHLQDPHQWR SDUD FDGD XP GRV DOJRULWPRV XWLOL]DGRV QR SUREOHPD GH

FODVVL¿FDomR �

$OJRULWPR 3DUkPHWURV GR 7UHLQDPHQWR

%DFNSURSDJDWLRQ � @ 3=<
0RPHQWXP � @ 3=< DQG � @ 3=38

/HYHQEHUJ�0DUTXDUGW � @ 3=34
53URS �. @ 4=5 DQG �� @ 3=8

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=<

�. @ 4=38 DQG �� @ 3=:

$GDSWLYH /HDUQLQJ 5DWH �
� @ 3=< DQG � @ 3=4

�. @ 4=3: DQG �� @ 3=:

60&�
� @ 3=36 DQG F @ 4
� @ 5= DQG FK @ 4
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� � %DFNSURSDJDWLRQ

� � 0RPHQWXP

� � /HYHQEHUJ�0DUTXDUGW

� � $GDSWLYH /HDUQLQJ 5DWH �

� � $GDSWLYH /HDUQLQJ 5DWH �

� � 60&�

� �
�

�
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�

)LJXUD ����� (UUR GXUDQWH R WUHLQDPHQWR SDUD R SUREOHPD GH FODVVL¿FDomR GH SDGU}HV�
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� � %DFNSURSDJDWLRQ

� � 0RPHQWXP

� � /HYHQEHUJ�0DUTXDUGW

� � $GDSW� /HDUQLQJ 5DWH �

� � $GDSW� /HDUQLQJ 5DWH �

� � 60&�

(SRFKV
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�

�
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�

)LJXUD ����� $PSOLDomR GD ¿JXUD DQWHULRU SDUD XPD PHOKRU YLVXDOL]DomR GD FRQYHUJrQFLD GRV

DOJRULWPRV XWLOL]DGRV�
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7DEHOD ����� &ODVVL¿FDo}HV HUUDGDV SDUD R FRQMXQWR GH WUHLQDPHQWR�

$OJRULWPR &ODVVL¿FDo}HV HUUDGDV �WRWDO GH ����

%DFNSURSDJDWLRQ ��

0RPHQWXP ��

/HYHQEHUJ�0DUTXDUGW ��

53URS ��

$GDSWLYH /HDUQLQJ 5DWH � ��

$GDSWLYH /HDUQLQJ 5DWH � ��

60&� ��

$ 7DEHOD ���� PRVWUD R WRWDO GH YHWRUHV FODVVL¿FDGRV HUUDGDPHQWH FRQVLGHUDQGR�

VH DSHQDV R FRQMXQWR GH WUHLQDPHQWR� SDUD FDGD XP GRV DOJRULWPRV XWLOL]DGRV�

$ )LJXUD ���� PRVWUD D OLQKD GH GHFLVmR HQFRQWUDGD SRU FDGD XP GRV DOJRULWPRV

XWLOL]DGRV QR WUHLQDPHQWR� &DGD OLQKD GH GHFLVmR GLYLGH R SODQR {� � {2 HP GXDV SDUWHV� $

SDUWH HVTXHUGD GR SODQR UHSUHVHQWD D FODVVH F4 H D SDUWH GLUHLWD UHSUHVHQWD D FODVVH F5�

$SyV R FRPSOHWR WUHLQDPHQWR GDV 51$V� XWLOL]RX�VH R FRQMXQWR GH GDGRV SDUD D

YDOLGDomR� DPRVWUDGRV GDV FODVVHV F4 HF5� $ 7DEHOD ���� PRVWUD R SHUFHQWXDO GH HUUR SDUD

FDGD XPD GDV UHGHV� &RPR SRGH VHU REVHUYDGR� R tQGLFH GH HUUR GH WRGRV RV DOJRULWPRV

XWLOL]DGRV p� DSUR[LPDGDPHQWH� LJXDO�

2EVHUYD�VH� SHOD 7DEHOD ���� TXH R DOJRULWPR GH /HYHQEHUJ�0DUTXDGW DSUHVHQWRX

R PDLRU tQGLFH GH HUUR� DSHVDU GH TXH HVWH tQGLFH p PXLWR SUy[LPR GR tQGLFH GRV GHPDLV

DOJRULWPRV�

2 DOJRULWPR 60&� DSUHVHQWRX D PDLRU YHORFLGDGH GH WUHLQDPHQWR �)LJXUDV ���� H

����� H R PHQRU tQGLFH GH HUUR SDUD R FRQMXQWR GH WUHLQDPHQWR� DSUHVHQWDQGR XP tQGLFH GH

HUUR SDUD R FRQMXQWR GH YDOLGDomR HTXLYDOHQWH DR tQGLFH GRV GHPDLV DOJRULWPRV� H[FOXtQGR�

VH R DOJRULWPR GH /HYHQEHUJ�0DUTXDGW�

��� &RQWUROH 9HWRULDO 'LUHWR

2V FRQWURODGRUHV QRUPDOPHQWH XWLOL]DGRV HP VLVWHPDV GH FRQWUROH � FRQWURODGRUHV

SURSRUFLRQDO H�RX LQWHJUDO H�RX GLIHUHQFLDO� FRQWURODGRUHV DGDSWDWLYRV� FRQWUROH UREXVWR �
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)LJXUD ����� /LQKD GH GHFLVmR HQFRQWUDGD SHORV DOJRULWPRV GH WUHLQDPHQWR XWLOL]DGRV QR SUREOHPD

GH FODVVL¿FDomR�

7DEHOD ����� (UUR GH FODVVL¿FDomR SDUD R FRQMXQWR GH YDOLGDomR�

$OJRULWPR (UUR GH FODVVL¿FDomR �(�

%DFNSURSDJDWLRQ 43=53
0RPHQWXP 43=53

/HYHQEHUJ�0DUTXDUGW 44=48
53URS 43=98

$GDSWLYH /HDUQLQJ 5DWH � 43=78
$GDSWLYH /HDUQLQJ 5DWH � 43=;3

60&� 43=:8
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QRUPDOPHQWH QHFHVVLWDP GH XP FRQKHFLPHQWR SUpYLR GD SODQWD TXH VH GHVHMD FRQWURODU�

$OpP GHVWH IDWR� R SURMHWR GH DOJXQV FRQWURODGRUHV FRQVLGHUDP D SODQWD FRPR XP VLVWHPD

OLQHDU� 0XLWDV YH]HV p QHFHVViULR XP FRQVLGHUiYHO JDVWR GH WHPSR SDUD R DMXVWH GRV

FRQWURODGRUHV XWLOL]DGRV� (VWDV FDUDFWHUtVWLFDV GL¿FXOWDP D DSOLFDomR GRV VLVWHPDV GH

FRQWUROH jV SODQWDV�

51$V� SRU VXD YH]� VH GHYLGDPHQWH WUHLQDGDV� DSUHVHQWDP�VH FRPR XPD

LQWHUHVVDQWH IHUUDPHQWD D VHU DSOLFDGD HP VLVWHPDV GH FRQWUROH� VHMDP FRPR REVHUYDGRUHV

GH DOJXP HVWDGR RX YDULiYHO QHFHVViULD DR FRQWUROH RX FRPR HOHPHQWRV UHVSRQViYHLV SHOD

JHUDomR GR VLQDO GH FRQWUROH� $V FDUDFWHUtVWLFDV GH JHQHUDOL]DomR H SUHGLomR FRQIHUHP jV

51$V D FDSDFLGDGH GH UHVSRQGHUHP D XPD GHWHUPLQDGD HQWUDGD SDUD D TXDO HODV QmR

IRUDP SUHYLDPHQWH WUHLQDGDV� SRGHQGR� LQFOXVLYH� DWXDUHP FRPR HOHPHQWRV ¿OWUDQWHV GH

VLQDLV HVS~ULRV DR FRQWUROH� (QWUHWDQWR� SDUD PDQWHU D FDSDFLGDGH GD 51$ GH VH DGDSWDU

jV YDULDo}HV SDUDPpWULFDV GD SODQWD� p QHFHVViULR PDQWHU XP WUHLQDPHQWR FRQWtQXR GD

51$ XWLOL]DGD� 1RUPDOPHQWH D 51$ p WUHLQDGD RII�OLQH� VHPSUH TXH QHFHVViULR� (QWUHWDQWR�

HVWH WLSR GH RSHUDomR UHTXHU TXH R VLVWHPD GH FRQWUROH VHMD GHVDWLYDGR GXUDQWH D HWDSD GH

WUHLQDPHQWR� DOpP GH VHU QHFHVViULR DUPD]HQDU XPD JUDQGH TXDQWLGDGH GH GDGRV� GXUDQWH

R IXQFLRQDPHQWR QRUPDO GR VLVWHPD� SDUD R SRVWHULRU WUHLQDPHQWR�

3RU RXWUR ODGR� D XWLOL]DomR GH DOJRULWPRV GH WUHLQDPHQWR RQ�OLQH DFDUUHWDP XP

DXPHQWR GD FRPSOH[LGDGH GR VLVWHPD GH FRQWUROH H GR WHPSR GH SURFHVVDPHQWR UHTXHULGR

SHOR FRQWUROH� $SHVDU GHVWH IDWR� D 51$ WHP D SRVVLELOLGDGH GH VH DGDSWDU GLQDPLFDPHQWH

jV YDULDo}HV SDUDPpWULFDV GD SODQWD D VHU FRQWURODGD� HYLWDQGR� GHVWD IRUPD� XPD UHGXomR

QD TXDOLGDGH GR FRQWUROH� (YLWD�VH� WDPEpP� D QHFHVVLGDGH GH GHVOLJDPHQWR GD SODQWD SDUD

XPD HWDSD GH WUHLQDPHQWR RII�OLQH� SRVVLELOLWDQGR XP IXQFLRQDPHQWR LQLWHUUXSWR GR VLVWHPD

GH FRQWUROH� 2 DOJRULWPR GH FRQWUROH RQ�OLQH GHYH SRVVLELOLWDU XPD UiSLGD FRQYHUJrQFLD

GD 51$� VHP RQHUDU PXLWR R WHPSR GH SURFHVVDPHQWR GR FRQWUROH� 2V DOJRULWPRV GH

WUHLQDPHQWR RQ�OLQH� SURSRVWRV QHVWH WUDEDOKR �6HomR ��� H ����� VHUmR XWLOL]DGRV QR FRQWUROH

YHWRULDO GLUHWR GR PRWRU GH LQGXomR� 2EMHWLYD�VH REWHU XP VLVWHPD GH DFLRQDPHQWR TXH VHMD

R PDLV LQGHSHQGHQWH SRVVtYHO GRV SDUkPHWURV GD PiTXLQD XWLOL]DGD�

$ )LJXUD ���� PRVWUD R VLVWHPD GH FRQWUROH YHWRULDO GLUHWR� RULHQWDGR SHOR ÀX[R GH

HVWDWRU� D VHU LPSOHPHQWDGR >1HYHV� ����@� 1HVWH VLVWHPD GH FRQWUROH� DV YDULiYHLV D VHUHP
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FRQWURODGDV VmR R PyGXOR GR ÀX[R �m!rm� H D YHORFLGDGH GR URWRU GR PRWRU �$o�� 2 PRWRU

GH LQGXomR� SRU VHU XP VLVWHPD QmR OLQHDU H FRP SDUkPHWURV YDULDQWHV QR WHPSR� p XPD

LQWHUHVVDQWH DSOLFDomR GH VLVWHPDV GH FRQWUROH XWLOL]DQGR 51$V�

2 PRGHOR PDWHPiWLFR GD PiTXLQD GH LQGXomR� HP UHIHUHQFLDO ¿[R QR YHWRU ÀX[R

GH HVWDWRU �VLVWHPD GH HL[RV gt�� SRGH VHU GHVFULWR SHOR VHJXLQWH FRQMXQWR GH HTXDo}HV�
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QXOR H D (TXDomR ��� SRGH VHU UHHVFULWD GD VHJXLQWH PDQHLUD�
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'HVWD IRUPD� FRQVLGHUDQGR�VH TXH VH GHVHMD FRQWURODU R ÀX[R GH HL[R GLUHWR GH

HVWDWRU� D YDULiYHO �r_E&n�� WRUQD�VH R ÀX[R GH UHIHUrQFLD ��W

r_� H� SRUWDQWR� D HTXDomR DFLPD
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8PD UiSLGD DQiOLVH GD HTXDomR ��� LQGLFD TXH D WHQVmR GH HL[R GLUHWR GH HVWDWRU
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D VHU DSOLFDGD QD PiTXLQD p XPD IXQomR WDQWR GR HUUR H[LVWHQWH HQWUH R ÀX[R GH HL[R GLUHWR

H R ÀX[R GH UHIHUrQFLD GH HVWDWRU TXDQWR GD FRUUHQWH GH HVWDWRU GH HL[R GLUHWR�

&RQVLGHUDQGR�VH R VLVWHPD GH HL[RV ¿[RV QR YHWRU ÀX[R GH HVWDWRU� SRGH�VH

HVFUHYHU D VHJXLQWH HTXDomR GH WRUTXH�
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&RQVLGHUDQGR�VH TXH VH GHVHMD FRQWURODU D YHORFLGDGH GR PRWRU� D YDULiYHO $oE&n��

WRUQD�VH D YHORFLGDGH GH UHIHUrQFLD �$W

o� H� DLQGD� FRQVLGHUDQGR D SHUIHLWD RULHQWDomR GR

ÀX[R� SRGH�VH HVFUHYHU D HTXDomR DFLPD FRPR�
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$QDOLVDQGR�VH D (TXDomR ���� REVHUYD�VH TXH D WHQVmR GH HVWDWRU GH HL[R HP

TXDGUDWXUD D VHU DSOLFDGD j PiTXLQD p XPD IXQomR GR HUUR GH YHORFLGDGH� GR ÀX[R GH

HVWDWRU GH HL[R GLUHWR H GR FRQMXJDGR GH FDUJD SUHVHQWH QR HL[R GD PiTXLQD� DOpP GH

DOJXQV RXWURV SDUkPHWURV GD PiTXLQD�

3DUD D LPSOHPHQWDomR GR VLVWHPD GH FRQWUROH SURSRVWR� p QHFHVViULD D PHGLomR

RX REVHUYDomR GR ÀX[R GH URWRU �PyGXOR H kQJXOR GR ÀX[R GH URWRU� H GD YHORFLGDGH�

$ PHGLomR GR ÀX[R SRGH VHU UHDOL]DGD� DOpP GD PHGLomR DWUDYpV GH VHQVRUHV� FRP D

LPSOHPHQWDomR GH XP HVWLPDGRU RX GH XP REVHUYDGRU GH ÀX[R >9HUJKHVH 	 6DQGHUV�

����@� $ HVWUDWpJLD GR FRQWUROH D VHU XWLOL]DGD QHVWH WUDEDOKR HQYROYH R FRQWUROH GH ÀX[R

FRP REVHUYDomR H R FRQWUROH GD YHORFLGDGH FRP PHGLomR GLUHWD�
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����� 2EVHUYDGRU 1HXUDO GH )OX[R (VWDWyULFR

&RPR SRGH VHU REVHUYDGR� R VLVWHPD GH FRQWUROH PRVWUDGR QD )LJXUD ���� XWLOL]D D

RULHQWDomR GRV HL[RV VHJXQGR R ÀX[R GH HVWDWRU� 'HVWD IRUPD� GHVHQYROYHX�VH XP

REVHUYDGRU GH ÀX[R HVWDWyULFR� $SHVDU GR VLVWHPD GH FRQWUROH YHWRULDO EDVHDGR QR ÀX[R

GH HVWDWRU DSUHVHQWDU XP DFRSODPHQWR HQWUH DV YDULiYHLV GH FRQWUROH� D GHWHUPLQDomR GR

ÀX[R GH HVWDWRU p PHQRV GHSHQGHQWH GDV JUDQGH]DV GD PiTXLQD� DOpP GH VHU XPD YDULiYHO

PDLV DFHVVtYHO GR TXH DV YDULiYHLV GH URWRU�

2 REVHUYDGRU LPSOHPHQWDGR HVWi PRVWUDGR QD )LJXUD ����� WHQGR VLGR

DSUHVHQWDGR QR ;,, &RQJUHVVR %UDVLOHLUR GH $XWRPiWLFD >3DUPD HW DO�� ����F@� 2V

UHVXOWDGRV DTXL DSUHVHQWDGRV UHIHUHP�VH j VLPXODomR GR REVHUYDGRU�
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)LJXUD ����� 'LDJUDPD HVTXHPiWLFR GR REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR LPSOHPHQWDGR�

&RPR REVHUYD�VH QD )LJXUD ����� R REVHUYDGRU LPSOHPHQWDGR QHFHVVLWD DSHQDV

GD UHVLVWrQFLD HVWDWyULFD� D TXDO SRGHU VHU IDFLOPHQWH GHWHUPLQDGD DWUDYpV GH HQVDLRV QR

PRWRU >3DUPD HW DO�� ����E@�

)RL XWLOL]DGD XPD 0/3 FRP GXDV HQWUDGDV� WUrV QRGRV QD FDPDGD HVFRQGLGD H

GXDV VDtGDV �)LJXUD ������ $ 51$ p WUHLQDGD FRP D VHJXQGD SURSRVWD GH WUHLQDPHQWR RQ�

OLQH �6HomR ����� 2V SHVRV LQLFLDLV GD 51$ VmR HVFROKLGRV DOHDWRULDPHQWH GH XP FRQMXQWR

GH GDGRV FRP GLVWULEXLomR QRUPDO H PpGLD QXOD�
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2 REVHUYDGRU IRL WHVWDGR HP IUHT�rQFLD QRPLQDO H IUHT�rQFLD UHGX]LGD GH

RSHUDomR� )LJXUDV ���� H ����� UHVSHFWLYDPHQWH� 2EVHUYD�VH TXH QmR H[LVWHP PXGDQoDV

VLJQL¿FDWLYDV QD UHVSRVWD GR REVHUYDGRU SDUD IUHT�rQFLD QRPLQDO RX SDUD IUHT�rQFLD

UHGX]LGD� 6DEH�VH TXH XP GRV SULQFLSDLV SUREOHPDV GH REVHUYDGRUHV p FRP UHODomR j

RSHUDomR HP IUHT�rQFLD UHGX]LGD >9HUJKHVH 	 6DQGHUV� ����@�

$ QXPHUDomR GDV FXUYDV PRVWUDGDV QDV )LJXUDV ����� ����� ���� H ���� UHIHUH�VH

j PRVWUDGD QD 7DEHOD �����

7DEHOD ����� ,GHQWL¿FDomR GDV FXUYDV PRVWUDGDV GR REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR�

QXPHUDomR &XUYD

� )OX[R UHDO

� )OX[R REVHUYDGR

3DUD DYDOLDU D GHSHQGrQFLD GR REVHUYDGRU FRP D UHVLVWrQFLD HVWDWyULFD� IRL

UHDOL]DGD XPD YDULDomR GH 53( HP VHX YDORU� 6DEH�VH TXH HVVD YDULDomR QmR RFRUUH

HP H[SHULPHQWRV SUiWLFRV� WDQWR FRP UHODomR j IRUPD TXDQWR FRP UHODomR j DPSOLWXGH

GD YDULDomR� (P FDVRV SUiWLFRV D YDULDomR RFRUUH GH PDQHLUD JUDGXDO� VHQGR TXH IRL

LPSOHPHQWDGD XPD YDULDomR HP GHJUDX�

$V )LJXUDV ���� H ���� PRVWUDP D UHVSRVWD GR REVHUYDGRU SDUD XPD YDULDomR GH

53( QR YDORU GD UHVLVWrQFLD HVWDWyULFD� WDQWR HP IUHT�rQFLD QRPLQDO GH RSHUDomR TXDQWR

HP IUHT�rQFLD UHGX]LGD� UHVSHFWLYDPHQWH� 3RGH�VH REVHUYDU TXH R REVHUYDGRU p EDVWDQWH

UREXVWR IUHQWH D XPD YDULDomR QD UHVLVWrQFLD HVWDWyULFD�

����� 5HVXOWDGRV GH 6LPXODomR

,PSOHPHQWRX�VH R VLVWHPD PRVWUDGR QD )LJXUD ����� XWLOL]DQGR�VH XP REVHUYDGRU GH ÀX[R

GH HVWDWRU GH VHJXQGD RUGHP� SURSRVWR SRU 1HYHV >1HYHV� ����@ H XWLOL]DQGR GXDV UHGHV

0/3 QR VLVWHPD GH FRQWUROH� XPD DWXDQGR FRPR FRQWURODGRU GH ÀX[R H RXWUD DWXDQGR FRPR

FRQWURODGRU GH YHORFLGDGH� $PEDV DV UHGHV SRVVXHP GXDV HQWUDGDV H XPD VDtGD� XWLOL]DQGR

D IXQomR WDQJHQWH KLSHUEyOLFD FRPR IXQomR GH DWLYDomR WDQWR QD FDPDGD HVFRQGLGD TXDQWR

QD FDPDGD GH VDtGD� $V 0/3V XWLOL]DGDV FRPR FRQWURODGRU GH ÀX[R H FRQWURODGRU GH

YHORFLGDGH SRVVXHP� UHVSHFWLYDPHQWH� WUrV H RLWR QHXU{QLRV QD FDPDGD HVFRQGLGD�
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)LJXUD ����� )OX[R UHDO H REVHUYDGR SDUD XPD IUHT�rQFLD GH DOLPHQWDomR GH ��+]� 9DULDomR GH

��� QD UHVLVWrQFLD HVWDWyULFD HP W ����V�
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8WLOL]RX�VH R HUUR GH ÀX[R� QRUPDOL]DGR HP IXQomR GR ÀX[R GH UHIHUrQFLD� H D

FRUUHQWH GH HL[R g FRPR HQWUDGDV GD 0/3 GH FRQWUROH GH ÀX[R� $ VDtGD GHVWD UHGH p D

WHQVmR GH HL[R g� 3DUD D 0/3 GH FRQWUROH GH YHORFLGDGH XWLOL]RX�VH R HUUR GH YHORFLGDGH H

D YHORFLGDGH GH UHIHUrQFLD� DPERV QRUPDOL]DGRV HP IXQomR GD Pi[LPD YHORFLGDGH HOpWULFD

GR PRWRU �)LJXUD ������ $ HVFROKD GDV YDULiYHLV GH HQWUDGD XWLOL]DGDV SHODV UHGHV IRL IHLWD

HP IXQomR GD DQiOLVH GDV (TXDo}HV ��� H ��� VHQGR TXH� SDUD HVWD ~OWLPD� FRQVLGHUDQGR�

VH TXH R ÀX[R GH HL[R GLUHWR HVWHMD SHUIHLWDPHQWH FRQWURODGR� D WHQVmR GH HVWDWRU GH HL[R

HP TXDGUDWXUD p XPD IXQomR DSHQDV GR HUUR GH YHORFLGDGH� 7RGRV RV GHPDLV SDUkPHWURV

VmR DGPLWLGRV FRPR SDUkPHWURV D VHUHP PRGHODGRV SHOD 51$�
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)LJXUD ����� 7RSRORJLD 0/3 XWLOL]DGDV FRPR� �D� FRQWURODGRU GH ÀX[R H �E� FRQWURODGRU GH

YHORFLGDGH�

2 SURJUDPD GH VLPXODomR FRQVLGHUD D DOLPHQWDomR GD PiTXLQD GH LQGXomR

XWLOL]DQGR 3:0 VLPpWULFR RSHUDQGR D XPD IUHT�rQFLD GH ;nK}� $SHVDU GR VLVWHPD GH

VLPXODomR WUDEDOKDU FRP XP SDVVR GH LQWHJUDomR� SDUD D VLPXODomR GD PiTXLQD� LJXDO j

4�v� R VLVWHPD GH FRQWUROH RSHUD FRP XPD IUHT�rQFLD GH 7nK}�

6mR DSUHVHQWDGRV UHVXOWDGRV GH UHYHUVmR GH YHORFLGDGH H DSOLFDomR H UHWLUDGD GH

FDUJD�

2V SHVRV GDV 51$V XWLOL]DGDV VmR DPRVWUDGRV GH XPD GLVWULEXLomR JDXVVLDQD

GH PpGLD QXOD� TXDQGR GD SULPHLUD SDUWLGD GD PiTXLQD� $ SDUWLU GH HQWmR� DV 51$V VmR

WUHLQDGDV QD RSHUDomR QRUPDO GD PiTXLQD GH LQGXomR� XWLOL]DQGR�VH D SULPHLUD SURSRVWD

GH WUHLQDPHQWR RQ�OLQH �VHomR ����� $ FDGD QRYD SDUWLGD GD PiTXLQD� XWLOL]DP�VH RV SHVRV

GDV 51$V WUHLQDGDV DQWHULRUPHQWH� 7RGR R DOJRULWPR GH VLPXODomR IRL LPSOHPHQWDGR HP

OLQJXDJHP &�
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)LJXUD ����� )OX[R GH HVWDWRU GH HL[R GLUHWR GH UHIHUrQFLD H ÀX[R VLPXODGR� 3DUWLGD H UHYHUVmR GH

YHORFLGDGH� 3ULPHLUD SDUWLGD GD PiTXLQD� SHVRV GD 51$ DPRVWUDGRV GH XPD GLVWULEXLomR QRUPDO GH

PpGLD QXOD�
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)LJXUD ����� &RUUHQWH GH HVWDWRU GH HL[R GLUHWR H HL[R HP TXDGUDWXUD� 3DUWLGD H UHYHUVmR GH

YHORFLGDGH� 3ULPHLUD SDUWLGD GD PiTXLQD� SHVRV GD 51$ DPRVWUDGRV GH XPD GLVWULEXLomR QRUPDO GH

PpGLD QXOD�
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$ )LJXUD ���� PRVWUD D YHORFLGDGH GH UHIHUrQFLD H D YHORFLGDGH PHGLGD SDUD

D SULPHLUD SDUWLGD GR PRWRU GH LQGXomR� 3DUD HVWD SDUWLGD� RV SHVRV GDV 0/3V IRUDP

DPRVWUDGRV GH XPD GLVWULEXLomR QRUPDO GH PpGLD QXOD� 2EVHUYD�VH TXH� QD SULPHLUD

SDUWLGD� D PiTXLQD QmR FRQVHJXH DWLQJLU D YHORFLGDGH GH UHIHUrQFLD H� ORJR DSyV� p IHLWD

XPD UHYHUVmR GH YHORFLGDGH �HP w @ 3=:v�� $ )LJXUD ���� PRVWUD R ÀX[R GH HVWDWRU GH HL[R

GLUHWR GH UHIHUrQFLD H R ÀX[R GD PiTXLQD VLPXODGD� 2EVHUYD�VH TXH R ÀX[R� QD SULPHLUD

SDUWLGD� DWLQJH R YDORU GH UHIHUrQFLD FRP XP VREUH�VLQDO� 1D VLPXODomR QmR IRL FRQVLGHUDGD

D VDWXUDomR GR ÀX[R QD PiTXLQD� 2EVHUYD�VH WDPEpP TXH R ÀX[R VRIUH SHUWXUEDo}HV

TXDQGR GD UHYHUVmR GH YHORFLGDGH� (VWDV SHUWXUEDo}HV SRGHP VHU PHOKRU REVHUYDGDV QD

)LJXUD ����� D TXDO PRVWUD DV FRUUHQWHV GH HVWDWRU GH HL[R GLUHWR H HP TXDGUDWXUD� 3RGH�VH

REVHUYDU TXH H[LVWH XP FHUWR DFRSODPHQWR HQWUH RV GRLV HL[RV�

$ )LJXUD ���� PRVWUD R FRPSRUWDPHQWR GD YHORFLGDGH GD PiTXLQD GH LQGXomR QD

TXLQWD SDUWLGD GR PRWRU� 1HVWD SDUWLGD� RV SHVRV GDV 0/3V QmR VmR PDLV DPRVWUDGRV GH

XPD GLVWULEXLomR QRUPDO GH PpGLD QXOD� 1HVWH FDVR� RV SHVRV VmR RULXQGRV GDV SDUWLGDV

DQWHULRUHV� PRVWUDQGR D FDSDFLGDGH GH DSUHQGL]DGR GR VLVWHPD� 2EVHUYD�VH TXH� DJRUD�

DQWHV GD SULPHLUD UHYHUVmR �w � 3=:8v�� D PiTXLQD Mi DWLQJH D YHORFLGDGH GH UHIHUrQFLD�

'XUDQWH WRGDV DV UHYHUV}HV VHJXLQWHV� R VLVWHPD GH FRQWUROH PRVWUD XPD ERD YHORFLGDGH

GH UHVSRVWD� e LPSRUWDQWH UHVVDOWDU TXH� GXUDQWH D SDUWLGD� H[LVWH XPD PDLRU YDULDomR QD

YHORFLGDGH SRLV R ÀX[R GH HVWDWRU DLQGD QmR HVWi WRWDOPHQWH HVWDEHOHFLGR� $ )LJXUD ����

PRVWUD R ÀX[R GH HVWDWRU GH HL[R GLUHWR SDUD D TXLQWD SDUWLGD GD PiTXLQD� 2EVHUYD�VH XPD

SHTXHQD UHGXomR QR VREUH�VLQDO GR ÀX[R QD SDUWLGD H XPD UHGXomR QDV RVFLODo}HV TXDQGR

RFRUUH XPD UHGXomR QD YHORFLGDGH GD PiTXLQD�

$ )LJXUD ���� PRVWUD DV FRUUHQWHV GH HVWDWRU GH HL[R GLUHWR H HP TXDGUDWXUD

SDUD D TXLQWD SDUWLGD GD PiTXLQD� 2EVHUYD�VH TXH DLQGD H[LVWH XP DFRSODPHQWR HQWUH RV

HL[RV� (QWUHWDQWR� PHVPR FRP HVWH DFRSODPHQWR� R VLVWHPD GH FRQWUROH FRQVHJXH PDQWHU

D YHORFLGDGH PHGLGD DFRPSDQKDQGR D YHORFLGDGH GH UHIHUrQFLD� FRPR SRGH VHU REVHUYDGR

SHOD )LJXUD �����
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YHORFLGDGH� 4XLQWD SDUWLGD GD PiTXLQD� SHVRV GD 51$ RULXQGRV GDV SDUWLGDV DQWHULRUHV�
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)LJXUD ����� &RUUHQWH GH HVWDWRU GH HL[R GLUHWR H HL[R HP TXDGUDWXUD� 3DUWLGD H UHYHUVmR GH

YHORFLGDGH� 4XLQWD SDUWLGD GD PiTXLQD� SHVRV GD 51$ RULXQGRV GDV SDUWLGDV DQWHULRUHV�
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����� &RQWURODGRU 1HXUDO GH 9HORFLGDGH

$SHVDU GR VLVWHPD GH DFLRQDPHQWR SURSRVWR XWLOL]DU D RULHQWDomR SHOR ÀX[R GH HVWDWRU

�)LJXUD ������ HP XPD SULPHLUD LPSOHPHQWDomR SUiWLFD XWLOL]RX�VH R GLDJUDPD GH

DFLRQDPHQWR PRVWUDGR QD )LJXUD ����� 1HVWH DFLRQDPHQWR XWLOL]D�VH D RULHQWDomR SHOR

ÀX[R GH URWRU >1RYRWQ\ 	 /LSR� ����@>%RVH� ����@� DR FRQWUiULR GD DOLPHQWDomR SHOR ÀX[R

GH HVWDWRU� (QWUHWDQWR� QHVWD LPSOHPHQWDomR �)LJXUD ������ p QHFHVViULD D SUHVHQoD GH

FRQWURODGRUHV GH FRUUHQWH� R TXH SRGH VREUHFDUUHJDU R VLVWHPD GH FRQWUROH� 0DV� SRU RXWUR

ODGR� FRP D SUHVHQoD GH FRQWURODGRUHV GH FRUUHQWH SRGH�VH WHU XP FRQWUROH GLUHWR VREUH D

FRUUHQWH GR PRWRU� SRVVLELOLWDQGR D OLPLWDomR GHVWD FRUUHQWH�

0

G
T
«
$
%
&

$
%
&
«
G
T

IU

_IU_

_IU_

� �

&RQWURODGRU

GH

IOX[R � �

LVG &RQWURODGRU

GH

&RUUHQWH���

YVG

ZU

ZU

&RQWURODGRU

GH

YHORFLGDGH � �

LVT &RQWURODGRU

GH

&RUUHQWH���� �

YVT

LD LE LF

LVG

LVT

)LJXUD ����� 'LDJUDPD HVTXHPiWLFR GR FRQWUROH YHWRULDO GLUHWR GR PRWRU GH LQGXomR XWLOL]DQGR

VLVWHPD GH HL[RV RULHQWDGRV SHOR ÀX[R GH URWRU�

&RQWLQXDQGR FRP R GHVHQYROYLPHQWR GR FRQWUROH YHWRULDO GLUHWR� IRL LPSOHPHQWDGR

XP FRQWURODGRU QHXUDO GH YHORFLGDGH� PRVWUDGR QD )LJXUD ����� 8WLOL]RX�VH XPD 0/3

FRP GXDV HQWUDGDV� FLQFR QRGRV QD FDPDGD HVFRQGLGD H XPD VDtGD� $V HQWUDGDV VmR

D YHORFLGDGH GH UHIHUrQFLD �$W

o� H R HUUR GH YHORFLGDGH �$W

o � $o�� $ VDtGD GD 51$ p R

FRQMXJDGR GH UHIHUrQFLD� H[LVWLQGR� SRUWDQWR� XPD PDOKD GH FRQWUROH DOpP GDV PRVWUDGDV

QD )LJXUD ����� $ VDtGD GD PDOKD GH FRQMXJDGR p D FRUUHQWH GH HVWDWRU GH HL[R t �lWr^��

7RGRV RV GHPDLV FRQWURODGRUHV LPSOHPHQWDGRV VmR GR WLSR 3URSRUFLRQDO H ,QWHJUDO �3,�� 2V

JDQKRV GRV FRQWURODGRUHV 3, IRUDP DMXVWDGRV SDUD XPD GHWHUPLQDGD PiTXLQD� HQTXDQWR

TXH RV SHVRV LQLFLDLV GD 51$ XWLOL]DGD IRUDP HVFROKLGRV DOHDWRULDPHQWH GH XP FRQMXQWR GH
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� � � � �

7HUHI

ZUHI

ZUHI�ZU

)LJXUD ����� 0/3 XWLOL]DGD FRPR FRQWURODGRU GH YHORFLGDGH QR FRQWUROH YHWRULDO GLUHWR�

)LJXUD ����� &XUYDV GH UHVSRVWD GR FRQWUROH LPSOHPHQWDGR� 2EVHUYD�VH D FXUYD GH YHORFLGDGH

UHDO H GH UHIHUrQFLD �:U H :UHI� UHVSHFWLYDPHQWH�� FRQMXJDGR REVHUYDGR H GH UHIHUrQFLD �7HREV H

7HUHI� UHVSHFWLYDPHQWH� H FRUUHQWH GH HL[R GLUHWR �,VGR� UHVSRQViYHO SHOR ÀX[R��
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GDGRV FRP GLVWULEXLomR QRUPDO H PpGLD QXOD�

3DUD R WUHLQDPHQWR GD 51$� XWLOL]RX�VH D SULPHLUD SURSRVWD SDUD WUHLQDPHQWR RQ�

OLQH� GHVFULWD QD 6HomR ���� &RPR QmR VH FRQKHFH D VDtGD GHVHMDGD GD 51$� R VLQDO GH HUUR

GH YHORFLGDGH IRL XWLOL]DGR SDUD D GHWHUPLQDomR GD VXSHUItFLH GH GHVOL]DPHQWR� &RQIRUPH

GHVFULWR QD VHomR ���� IRL QHFHVViULR LPSOHPHQWDU XPD OLPLWDomR QR DMXVWH GRV SHVRV SDUD

VH HYLWDU SUREOHPDV QXPpULFRV GXUDQWH D H[HFXomR GR DOJRULWPR�

)LJXUD ����� $PSOLDomR GD FXUYD GH YHORFLGDGH GD )LJXUD DQWHULRU� 2EVHUYD�VH R SHTXHQR

VREUH�VLQDO H[LVWHQWH�

$V )LJXUDV ����� ���� H ���� VmR UHVXOWDGRV H[SHULPHQWDLV REWLGRV QR ODERUDWyULR

GR *$((3 �*UXSR GH $FLRQDPHQWRV (OpWULFRV H (OHWU{QLFD GH 3RWrQFLD�� GXUDQWH XPD

UHYHUVmR GH YHORFLGDGH GR PRWRU XWLOL]DGR�

1D )LJXUD ���� HVWmR PRVWUDGDV DV FXUYDV GD FRUUHQWH GH HVWDWRU GH HL[R GLUHWR

�,VGR�� FRQMXJDGR HOpWULFR REVHUYDGR H GH UHIHUrQFLD �7HREV H 7HUHI� H YHORFLGDGH GR URWRU

GH UHIHUrQFLD H UHDO �:U H :UHI�� $ VDtGD GR FRQWURODGRU QHXUDO GH YHORFLGDGH p R FRQMXJDGR

HOpWULFR GH UHIHUrQFLD �7HUHI�� 3RGH�VH REVHUYDU D UiSLGD UHVSRVWD GR FRQWURODGRU� FRP XPD

SHTXHQD RVFLODomR� 1D )LJXUD ���� p PRVWUDGD XPD DPSOLDomR GD FXUYD GH YHORFLGDGH UHDO

GR PRWRU H GH UHIHUrQFLD�

$ )LJXUD ���� PRVWUD R JUi¿FR GR FRQMXJDGR GR PRWRU HP IXQomR GD YHORFLGDGH�

PRVWUDQGR D YHORFLGDGH GH UHVSRVWD GR FRQWURODGRU QHXUDO XWLOL]DGR�



&DStWXOR �� 5HVXOWDGRV GH 6LPXODomR H ([SHULPHQWDLV ���

)LJXUD ����� *Ui¿FR GR FRQMXJDGR HP IXQomR GD YHORFLGDGH GR PRWRU�
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2EVHUYD�VH SHOD UHVSRVWD H[SHULPHQWDO GR FRQWUROH YHWRULDO GLUHWR TXH HVWi VHQGR

LPSOHPHQWDGR� D DSOLFDELOLGDGH GH 51$V HP VLVWHPDV GH FRQWUROH� 3RU VHU XP VLVWHPD

DGDSWDWLYR� QmR IRL QHFHVViULR R SUpYLR DMXVWH GRV SDUkPHWURV GR FRQWURODGRU� FRPR p

QHFHVViULR FRP� SRU H[HPSOR� RV FRQWURODGRUHV 3, XWLOL]DGRV QR VLVWHPD� &RPSDUDQGR FRP

UHVXOWDGRV PRVWUDGRV QD OLWHUDWXUD >6WRSD� ����@� RV UHVXOWDGRV REWLGRV DWp HVWH PRPHQWR

VmR FRQVLGHUDGRV ERQV� DSUHVHQWDQGR XPD ERD YHORFLGDGH GH UHVSRVWD WUDQVLWyULD H

IDFLOLGDGH GH LPSOHPHQWDomR�

��� &RQFOXV}HV

1HVWH FDStWXOR IRL IHLWD D FRPSDUDomR GRV DOJRULWPRV SURSRVWRV FRP DOJRULWPRV HQFRQWUDGRV

QD OLWHUDWXUD� VHQGR TXH RV DOJRULWPRV SURSRVWRV DSUHVHQWDUDP RV PHOKRUHV UHVXOWDGRV QRV

SUREOHPDV GH DSUR[LPDomR GH IXQomR H FODVVL¿FDomR� GRLV SUREOHPDV WtSLFRV QD iUHD GH

51$V�

$SUHVHQWRX�VH� WDPEpP� XP VLVWHPD GH DFLRQDPHQWR GH PiTXLQDV GH LQGXomR

XWLOL]DQGR 0/3V� (VWH VLVWHPD UHTXHU DSHQDV R FRQKHFLPHQWR GD UHVLVWrQFLD HVWDWyULFD

SDUD D GHWHUPLQDomR GR ÀX[R GH HVWDWRU� 2V UHVXOWDGRV GH VLPXODomR PRVWUDP TXH p

SRVVtYHO GHVHQYROYHU XP VLVWHPD GH DFLRQDPHQWR FDSD] GH VH DGDSWDU D PiTXLQD TXH

HVWi VHQGR FRQWURODGD� XWLOL]DQGR RV DOJRULWPRV GH WUHLQDPHQWR RQ�OLQH SURSRVWRV�



&DStWXOR �
&RQFOXV}HV H 3URSRVWDV GH

&RQWLQXLGDGH

1HVWH FDStWXOR VHUmR VXPDUL]DGDV DV SULQFLSDLV FRQFOXV}HV REWLGDV GHVWH WUDEDOKR� EHP

FRPR DV SURSRVWDV GH FRQWLQXLGDGH D VHUHP GHVHQYROYLGDV�

$ SULPHLUD FRQFOXVmR GL] UHVSHLWR D XWLOL]DomR GH XPD WHRULD GH FRQWUROH QR

SUREOHPD GH WUHLQDPHQWR GH 5HGHV 1HXUDLV $UWL¿FLDLV �51$V�� &RP D XWLOL]DomR GD WHRULD GH

&RQWUROH SRU 0RGRV 'HVOL]DQWHV �&0'�� D 51$ SDVVD D VHU DQDOLVDGD FRPR XPD VLVWHPD

D VHU FRQWURODGR� QR TXDO DV YDULiYHLV GH FRQWUROH VmR RV SHVRV H DV YDULiYHLV GH UHIHUrQFLD

GHYHP VHU DFRPSDQKDGDV SHOD VDtGD GD 51$� 'HVWD IRUPD� GHVHQYROYH�VH XP FRQWURODGRU

GHGLFDGR DR WUHLQDPHQWR GD 51$� $ PHWRGRORJLD HPSUHJDGD SRVVLELOLWD R HVWXGR GRV

OLPLWHV GRV JDQKRV HQYROYLGRV QRV DOJRULWPRV GH WUHLQDPHQWR SURSRVWRV� (VWD PHWRGRORJLD

GH DERUGDJHP GR SUREOHPD GH WUHLQDPHQWR GH 51$V QmR HUD� DWp HQWmR� HQFRQWUDGD QD

OLWHUDWXUD�

$ VXSHUItFLH GH GHVOL]DPHQWR� GH¿QLGD QRV DOJRULWPRV SURSRVWRV� JDUDQWH D

FRQYHUJrQFLD GR VLVWHPD VH RV SDUkPHWURV HQYROYLGRV QR WUHLQDPHQWR SHUPDQHFHUHP

GHQWUR GRV OLPLWHV DSUHVHQWDGRV� 2V YDORUHV GRV SDUkPHWURV GH WUHLQDPHQWR SRGHP VHU

GHWHUPLQDGRV D FDGD LWHUDomR� GHYHQGR SHUPDQHFHU� VHPSUH� GHQWUR GRV OLPLWHV GH¿QLGRV H

SRVVLELOLWDQGR XPD DFHOHUDomR QR WUHLQDPHQWR� &RPR REVHUYD�VH SHORV UHVXOWDGRV REWLGRV�

RV DOJRULWPRV SURSRVWRV VmR GH IiFLO LPSOHPHQWDomR H UiSLGR SURFHVVDPHQWR� $ LQFOXVmR GR

VRPDWyULR GRV JUDGLHQWHV QR DMXVWH GRV SHVRV GD 51$ �VHJXQGD SURSRVWD GH WUHLQDPHQWR

RII�OLQH� SRVVLELOLWRX� DR DOJRULWPR SURSRVWR� R WUHLQDPHQWR GH 0/3V HP XP Q~PHUR GH

HSRFKV LQIHULRU jTXHOH UHTXHULGR SRU RXWURV DOJRULWPRV HQFRQWUDGRV QD OLWHUDWXUD� HQTXDQWR

D VXSHUItFLH GH GHVOL]DPHQWR JDUDQWH D FRQYHUJrQFLD GR WUHLQDPHQWR�



&DStWXOR �� &RQFOXV}HV H 3URSRVWDV GH &RQWLQXLGDGH ���

2EVHUYD�VH TXH D LQFOXVmR GD VXSHUItFLH GH GHVOL]DPHQWR QD GHWHUPLQDomR GD

GLUHomR GH DMXVWH GRV SHVRV SURSLFLD XPD PDLRU DFHOHUDomR QR WUHLQDPHQWR GD 51$ �)LJXUD

����� 'HVWD IRUPD� PHVPR XWLOL]DQGR VLQDLV SURYHQLHQWHV GR DOJRULWPR %DFNSURSDJDWLRQ�

SRGH�VH REWHU XP DOJRULWPR PDLV UiSLGR� DSHQDV FRP D PRGL¿FDomR GD GLUHomR GH DMXVWH

GRV SHVRV� FRPR p IHLWR QD SULPHLUD SURSRVWD GH WUHLQDPHQWR RII�OLQH� 3RGHP�VH� HQWUHWDQWR�

REWHU PHOKRUHV UHVXOWDGRV VH� DOpP GD GLUHomR GH DMXVWH GRV SHVRV� PRGL¿FDU�VH R PyGXOR

GR DMXVWH� FRPR p IHLWR QD VHJXQGD SURSRVWD GH WUHLQDPHQWR RII�OLQH� 2EVHUYD�VH� WDPEpP�

D GHSHQGrQFLD GR DOJRULWPR %DFNSURSDJDWLRQ FRP D HVFROKD LQLFLDO GRV SHVRV GD 51$ H D

UREXVWH] GRV DOJRULWPRV SURSRVWRV HP IXQomR GHVWHV SDUkPHWURV LQLFLDLV�

$SHVDU GR DOJRULWPR GH /HYHQEHUJ�0DUTXDUGW DSUHVHQWDU R PHQRU Q~PHUR GH

HSRFKV SDUD R WUHLQDPHQWR GD 51$ XWLOL]DGD QR SUREOHPD GH DSUR[LPDomR GH IXQomR� R

WHPSR GH SURFHVVDPHQWR JDVWR QHVWDV HSRFKV p VXSHULRU DR WHPSR GH SURFHVVDPHQWR

JDVWR SHORV DOJRULWPRV SURSRVWRV� $ WDEHOD DEDL[R PRVWUD R WHPSR JDVWR SDUD R

SURFHVVDPHQWR GH XPD HSRFK FRQVLGHUDQGR R DOJRULWPR GH /HYHQEHUJ�0DUTXDUGW H DV

GXDV SURSRVWDV GH WUHLQDPHQWR RII�OLQH� 2EVHUYD�VH TXH R WHPSR JDVWR SHOR DOJRULWPR

GH /HYHQEHUJ�0DUTXDGW SDUD R SURFHVVDPHQWR GH XPD HSRFK p� DSUR[LPDGDPHQWH� �� H

�� YH]HV VXSHULRU DR WHPSR JDVWR SHORV DOJRULWPRV SURSRVWRV SDUD D SULPHLUD H VHJXQGD

IXQomR� UHVSHFWLYDPHQWH�

whpsr@hsrfk
$OJRULWPR i�+{, i2+{,

/HYHQEHUJ�0DUTXDUGW ����� �����
60&� ����� ������
60&� ����� ������

1R SUREOHPD GH FODVVL¿FDomR SURSRVWR� D VHJXQGD SURSRVWD GH WUHLQDPHQWR

RII�OLQH DSUHVHQWRX RV PHOKRUHV UHVXOWDGRV GHQWUH WRGRV RV DOJRULWPRV� FRP R PHQRU

Q~PHUR GH HSRFKV H PHQRU HUUR SDUD R FRQMXQWR GH WUHLQDPHQWR� 3DUD D YDOLGDomR GR

WUHLQDPHQWR� WRGRV RV DOJRULWPRV REWLYHUDP� DSUR[LPDGDPHQWH� D PHVPD WD[D GH HUUR�

3RGH VHU REVHUYDGR TXH R DOJRULWPR GH /HYHQEHUJ�0DUTXDGW DSUHVHQWRX D VXSHUItFLH GH

GHFLVmR TXH PDLV GLIHUH GD VXSHUItFLH HQFRQWUDGD SHORV GHPDLV DOJRULWPRV GH WUHLQDPHQWR�

DSUHVHQWDQGR XP HUUR GH FODVVL¿FDomR SDUD R FRQMXQWR GH WUHLQDPHQWR VXSHULRU DR HUUR

REWLGR SHOR DOJRULWPR 5SURS H SHOD VHJXQGD SURSRVWD GH WUHLQDPHQWR �)LJXUD ������
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2V DOJRULWPRV GH WUHLQDPHQWR RQ�OLQH IRUDP GHVHQYROYLGRV SDUD DSOLFDo}HV HP

WHPSR UHDO H RV UHVXOWDGRV REWLGRV PRVWUDP D FDSDFLGDGH GH DGDSWDomR GD 51$ D XPD

GHWHUPLQDGD VLWXDomR� WHQGR VLGR FRPSDUDGRV DSHQDV DR DOJRULWPR %DFNSURSDJDWLRQ� SRLV

RV GHPDLV DOJRULWPRV QmR IRUDP GHVHQYROYLGRV SDUD HVWH WLSR GH DSOLFDomR�

2 UHVXOWDGR REWLGR FRP R DOJRULWPR SURSRVWR SDUD WUHLQDPHQWR RQ�OLQH PRVWUD TXH

R HUUR PtQLPR REWLGR SHOR DOJRULWPR p GLIHUHQWH GR HUUR PtQLPR DOFDQoDGR FRP R DOJRULWPR

%DFNSURSDJDWLRQ� DSUHVHQWDQGR XP PHOKRU UHVXOWDGR TXDQGR R DOJRULWPR GH WUHLQDPHQWR p

GHVDELOLWDGR �)LJXUD ������

$ EDQFDGD H[SHULPHQWDO GHVHQYROYLGD p FRPSRVWD SRU GLYHUVRV VLVWHPDV GH

PHGLomR GDV SULQFLSDLV JUDQGH]DV GH LQWHUHVVH HP XP DFLRQDPHQWR HOpWULFR� (VWD

EDQFDGD SRVVLELOLWDUi� SRUWDQWR� D LPSOHPHQWDomR H FRPSDUDomR GH GLYHUVDV WpFQLFDV GH

FRQWUROH� $OpP GHVWH IDWR� VHUi SRVVtYHO D DIHULomR GH DOJXQV VLVWHPDV GH REVHUYDGRUHV H

HVWLPDGRUHV GH JUDQGH]DV HQYROYLGDV QR DFLRQDPHQWR� 6HUi SRVVtYHO� WDPEpP� D DQiOLVH

GD LQÀXrQFLD GH WpFQLFDV GH PHGLomR GLVWLQWDV� GH XPD PHVPD JUDQGH]D HOpWULFD� QR

VLVWHPD GH DFLRQDPHQWR HP HVWXGR�

2 VLVWHPD GH FRQWUROH TXH HVWi VHQGR LPSOHPHQWDGR SDUD R PRWRU GH LQGXomR�

DOpP GH DSUHVHQWDU UHVXOWDGRV VDWLVIDWyULRV� p GH IiFLO LPSOHPHQWDomR� 2V UHVXOWDGRV

REWLGRV� HP VLPXODomR� SDUD R REVHUYDGRU QHXUDO GH ÀX[R HVWDWyULFR HQFRUDMDP D VXD

LPSOHPHQWDomR SUiWLFD� WHQGR DSUHVHQWDGR ERQV UHVXOWDGRV WDQWR HP YHORFLGDGH QRPLQDO

TXDQWR HP YHORFLGDGH UHGX]LGD� 2 REVHUYDGRU SURSRVWR VH PRVWURX EDVWDQWH UREXVWR IUHQWH

D YDULDo}HV SDUDPpWULFDV� SULQFLSDOPHQWH SRU GHSHQGHU DSHQDV GD UHVLVWrQFLD HVWDWyULFD�

SDUkPHWUR GH PDLV DFHVVLELOLGDGH QD PiTXLQD GH LQGXomR�

2V UHVXOWDGRV GH VLPXODomR REWLGRV FRP R VLVWHPD GH DFLRQDPHQWR 'LUHFW 7RUTXH

DQG )OX[ &RQWURO �'7)&� SURSRVWR� HP FRQMXQWR FRP R REVHUYDGRU QHXUDO� PRVWUDP TXH p

SRVVtYHO GHVHQYROYHU XP VLVWHPD GH DFLRQDPHQWR TXH VHMD GHSHQGHQWH GR PHQRU Q~PHUR

GH SDUkPHWURV GD PiTXLQD� 8P GRV SULQFLSDLV SUREOHPDV QR GHVHQYROYLPHQWR GH VLVWHPDV

GH DFLRQDPHQWR UHVLGH QD YDULDomR SDUDPpWULFD GD PiTXLQD GH LQGXomR H� SRUWDQWR� XP

VLVWHPD TXH VHMD SUDWLFDPHQWH LQGHSHQGHQWH GRV SDUkPHWURV GD PiTXLQD GH LQGXomR QmR

GHYHUi DSUHVHQWDU RV SUREOHPDV UHVXOWDQWHV GHVWD YDULDomR SDUDPpWULFD� 'HVWD IRUPD� R
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VLVWHPD GH DFLRQDPHQWR SURSRVWR VHUi FDSD] GH VH DGDSWDU j PiTXLQD H jV VXDV YDULDo}HV

SDUDPpWULFDV�

2V UHVXOWDGRV H[SHULPHQWDLV REWLGRV PRVWUDP D FDSDFLGDGH GD 51$ HP FRQWURODU

R PRWRU GH LQGXomR� LQGHSHQGHQWHPHQWH GD SRWrQFLD GR PRWRU� QmR WHQGR VLGR QHFHVViULR

R DMXVWH SUpYLR GRV SDUkPHWURV GD UHGH� 7RGRV RV SHVRV VmR DMXVWDGRV GXUDQWH D RSHUDomR

QRUPDO GD UHGH� SRVVLELOLWDQGR TXH D 51$ VH DGDSWH j VLWXDomR DWXDO GR PRWRU GH LQGXomR�

��� 3URSRVWDV GH &RQWLQXLGDGH

2EVHUYDQGR�VH RV SULQFLSDLV SRQWRV GH FRQWULEXLomR GHVWH WUDEDOKR� GLYHUVDV SURSRVWDV GH

FRQWLQXLGDGH SRGHP VHU IRUPXODGDV�

&RQVLGHUDQGR�VH WDQWR D XWLOL]DomR GD PHWRGRORJLD DSOLFDGD DR WUHLQDPHQWR

GH 0/3V TXDQWR D EDQFDGD H[SHULPHQWDO GHVHQYROYLGD� SRGHP�VH OLVWDU DV VHJXLQWHV

SURSRVWDV GH FRQWLQXLGDGH�

�� $ SULQFtSLR� SURS}HP�VH D LPSOHPHQWDomR GRV DOJRULWPRV SURSRVWRV� SDUD WUHLQD�

PHQWR RQ�OLQH H RII�OLQH� XWLOL]DQGR JDQKR YDULiYHO� (VSHUD�VH� FRP LVWR� XPD UH�

GXomR DLQGD PDLRU GR WHPSR GH WUHLQDPHQWR GDV 0/3V�

�� $SOLFDomR GD PHWRGRORJLD PDWHPiWLFD DSUHVHQWDGD SDUD D DSOLFDomR GRV DOJRULW�

PRV SURSRVWRV QR WUHLQDPHQWR GH RXWUDV WRSRORJLDV GH 51$V H QmR VRPHQWH SDUD

0/3V�

�� ,PSOHPHQWDomR GR VLVWHPD GH DFLRQDPHQWR SURSRVWR H VLPXODGR QHVWH WH[WR� WHQGR

FRPR EDVH D EDQFDGD GHVHQYROYLGD�

�� ,PSOHPHQWDomR GH XP VLVWHPD GH DFLRQDPHQWR JHQpULFR QD TXDO VH SRVVDP FRP�

SDUDU PHWRGRORJLFDPHQWH WRGDV DV WpFQLFDV GH PHGLomR HQFRQWUDGDV QD OLWHUDWXUD

H LPSOHPHQWDGDV QR KDUGZDUH� D FRPHoDU SHODV WpFQLFDV GH PHGLomR GH WHQVmR�

�� $IHULomR GH DOJXQV GRV REVHUYDGRUHV H HVWLPDGRUHV GH ÀX[R H WRUTXH� HQFRQWUDGRV

QD OLWHUDWXUD� XWLOL]DQGR�VH R VLVWHPD GH PHGLomR GH ÀX[R H WRUTXH H[LVWHQWH QR

KDUGZDUH�
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�� 'HVHQYROYLPHQWR GH XP VLVWHPD GH DFLRQDPHQWR VHP VHQVRU GH YHORFLGDGH� XWLOL]DQGR�

VH XPD 51$ FRPR REVHUYDGRU GH YHORFLGDGH�
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>%DWWLWL 	 0DVVXOL� ����@ %DWWLWL� 5� 	 0DVVXOL� )� ������� %)*6 RSWLPL]DWLRQ IRU IDVWHU
DQG DXWRPDWHG VXSHUYLVHG OHDUQLQJ� ,Q 3URFHHGLQJV RI WKH
,QWHUQDWLRQDO 1HXUDO 1HWZRUN &RQIHUHQFH �3DULV� ������ YROX�
PH � �SS� ���±�����

>%HUWVHNDV 	 7VLWVLNOLV� ����@ %HUWVHNDV� '� 3� 	 7VLWVLNOLV� -� ������� 1HXUR�'\QDPLF 3UR�
JUDPPLQJ� %HOPRQW� 0$� $WKHQD 6FLHQWL¿F�

>%LVKRS� ����@ %LVKRS� &� 0� ������� 1HXUDO 1HWZRUNV IRU 3DWWHUQ 5HFRJQL�
WLRQ� 2[IRUG� &ODUHQGRQ 3UHVV�

>%RVH� ����@ %RVH� %� .� ������� 3RZHU (OHFWURQLFV DQG $& GULYHV� 1HZ
-HUVH\� 3UHQWLFH�+DOO� (QJOHZRRG &OLIIV�

>%UDJD HW DO�� ����@ %UDJD� $� 3�� /XGHUPLU� 7� %�� 	 GH /HRQ )HUUHLUD &DUYDOKR� $�
&� 3� ������� 5HGHV 1HXUDLV $UWL¿FLDLV� 7HRULD H DSOLFDo}HV�
%UDVLO� /LYURV 7pFQLFRV H &LHQWt¿FRV�

>%XWNRY� ����@ %XWNRY� (� ������� )tVLFD 0DWHPiWLFD� (GLWRUD *XDQDEDUD GRLV
6�$�

>&KLQ HW DO�� ����@ &KLQ� 7��+�� 1DNDQR� 0�� 	 +LUD\DPD� 7� ������� $FFXUDWH
QHDVXUHPHQW RI LQVWDQWDQHRXV YDOXHV RI YROWDJH� FXUUHQW DQG
SRZHU IRU SRZHU HOHFWURQLFV FLUFXLWV� ,Q 3(6&¶�� � ��WK $Q�
QXDO ,((( 3RZHU (OHFWURQLFV 6SHFLDOLVWV &RQIHUHQFH �SS� ���±
����� 86$�

>&\EHQNR� ����@ &\EHQNR� *� ������� $SSUR[LPDWLRQ E\ VXSHUSRVLWLRQV RI D
VLJPRLGDO IXQFWLRQ� 0DWKHPDWLFV RI &RQWURO� 6LJQDOV� DQG 6\V�
WHPV� ����� ���±����

>'DUNHQ 	 0RRG\� ����@ 'DUNHQ� &� 	 0RRG\� -� ������� 1RWH RQ OHDUQLQJ UDWH VFKHGX�
OHV IRU VWRFKDVWLF RSWLPL]DWLRQ� ,Q 5� 3� /LSSPDQQ� -� (� 0RRG\�
	 '� 6� 7RXUHW]N\ �(GV��� $GYDQFHV LQ 1HXUDO ,QIRUPDWLRQ 3UR�
FHVVLQJ 6\VWHPV �� 3URFHHGLQJV RI WKH ���� &RQIHUHQFH �SS�
���±����� 6DQ 0DWHR� &$� 0RUJDQ .DXIPDQQ�

>'HPXWK 	 %HDOH� ����@ 'HPXWK� +� 	 %HDOH� 0� ������� 1HXUDO 1HWZRUN 7ROOER[ 8VHU¶V
JXLGH � )RU XVH ZLWK 0$7/$%� 7KH 0DWK :RUNV ,QF�� � HGLWLRQ�

>)DKOPDQ� ����D@ )DKOPDQ� 6� (� �����D�� $Q (PSLULFDO 6XG\ RI /HDUQLQJ 6SHHG
LQ %DFN�3URSDJDWLRQ 1HWZRUNV� 7HFKQLFDO 5HSRUW &08�&6�
������� &08�

>)DKOPDQ� ����E@ )DKOPDQ� 6� (� �����E�� )DVWHU�OHDUQLQJ YDULDWLRQV RQ EDFN�
SURSDJDWLRQ� DQ HPSLULFDO VWXG\� ,Q '� 7RXUHW]N\� *� +LQWRQ�
	 7� 6HMQRZVNL �(GV��� 3URFHHGLQJV RI WKH ���� &RQQHFWLRQLVW
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0RGHOV 6XPPHU 6FKRRO� 3LWWVEXUJ �SS� ��±���� 6DQ 0DWHR�
&$� 0RUJDQ .DXIPDQQ�

>)X� ����@ )X� /��&� ������� 1HXUDO QHWZRUN DSSURDFK WR YDULDEOH VWUXFWX�
UH EDVHG DGDSWLYH WUDFNLQJ RI VLVR V\VWHPV� ,Q ���� ,((( ,Q�
WHUQDWLRQDO :RUNVKRS RQ 9DULDEHO 6WUXFWXUH 6\VWHPV � 966¶��
�SS� ���±����� 7RN\R� -DSDQ�

>+DJDQ 	 0HQKDM� ����@ +DJDQ� 0� 7� 	 0HQKDM� 0� %� ������� 7UDLQLQJ IHHGIRUZDUG
QHWZRUNV ZLWK WKH 0DUTXDUGW DOJRULWKP� ,((( 7UDQVDFWLRQV RQ
1HXUDO 1HWZRUNV� ����� ���±����

>+HEE� ����@ +HEE� '� 2� ������� 7KH 2UJDQL]DWLRQ RI %HKDYLRU� 1HZ <RUN�
:LOH\�

>+�+DVVRXQ� ����@ +�+DVVRXQ� 0� ������� )XQGDPHQWDOV RI $UWL¿FLDO 1HXUDO 1HWZRUNV�
&DPEULGJH� 0DVVDFKXVHWWV� 7KH 0,7 3UHVV�

>+RS¿HOG� ����@ +RS¿HOG� -� -� ������� 1HXUDO QHWZRUNV DQG SK\VLFDO V\VWHPV
ZLWK HPHUJHQW FROOHFWLYH FRPSXWDWLRQDO IDFLOLWLHV� 3URFHHGLQJV
RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV RI WKH 86$� ��� ����±
�����

>,WNLV� ����@ ,WNLV� 8� ������� &RQWURO 6\VWHPV RI YDULDEOH VWUXFWXUH� 1HZ
<RUN� -RKQ :LOH\ DQG 6RQV�

>.� HW DO�� ����@ .�� -�� 0�� 5�� 5�� 6�� 	 %�� &� ������� 1HXUDO QHWZRUN VOLGLQJ
PRGH URERW FRQWURO� 52%27,&� ��� ��±���

>.RKRQHQ� ����@ .RKRQHQ� 7� ������� 6HOI�RUJDQL]LQJ IRUPDWLRQ RI WRSRORJLFDOO\
FRUUHFW IHDWXUH PDSV� %LRO� &\E�� ������ ��±���

>.UDPHU 	 6��9LQFHQWHOOL� ����@ .UDPHU� $� +� 	 6��9LQFHQWHOOL� $� ������� (I¿FLHQW SDUDOOHO
OHDUQLQJ DOJRULWKPV IRU QHXUDO QHWZRUNV� ,Q '� 6� 7RXUHW]N\
�(G��� $GYDQFHV LQ 1HXUDO ,QIRUPDWLRQ 3URFHVVLQJ 6\VWHPV�
3URFHHGLQJV RI WKH ���� &RQIHUHQFH �SS� ��±���� 6DQ 0DWHR�
&$� 0RUJDQ .DXIPDQQ�

>.UH\V]LJ� ����@ .UH\V]LJ� (� ������� $GYDQFHG (QJLQHHULQJ 0DWKHPDWLFV� -RKQ
:LOH\ DQG 6RQV� ,QF�� � HGLWLRQ�

>/LSR� ����@ /LSR� 7� $� ������� )OX[ VHQVLQJ DQG FRQWURO RI VWDWLF DF GUL�
YHV E\ WKH XVH RI ÀX[ FRLOV� ,((( 7UDQV� RQ 0DJQHWLFV� ������
����±�����

>/LSR 	 &KDQJ� ����@ /LSR� 7� $� 	 &KDQJ� .� &� $� ������� 1HZ DSSURDFK WR ÀX[ DQG
WRUTXH�VHQVLQJ LQ LQGXFWLRQ PDFKLQHV� ,((( 7UDQV� RQ ,QGXVWU\
$SSOLFDWLRQV� ��� ���±����

>/XHQEHUJHU� ����@ /XHQEHUJHU� '� *� ������� 2SWLPL]DWLRQ %\ 9HFWRU 6SDFH 0H�
WKRGV� 1HZ <RUN� :LOH\�

>0DUTXDUGW� ����@ 0DUTXDUGW� '� :� ������� $Q DOJRULWKP IRU OHDVW�VTXDUHV HV�
WLPDWLRQ RI QRQOLQHDU SDUDPHWHUV� -RXUQDO RI WKH 6RFLHW\ IRU
,QGXVWULDO DQG $SSOLHG 0DWKHPDWLFV� ������ ���±����

>0F&XOORFK 	 3LWWV� ����@ 0F&XOORFK� :� 	 3LWWV� :� ������� $ ORJLFDO FDOFXOXV RI LGHDV



5HIHUrQFLD %LEOLRJUi¿FD ���

LPPDQHQW LQ QHUYRXV DFWLYLW\� %XOOHWLQ RI 0DWKHPDWLFDO %LRSK\�
VLFV� �� ���±����

>0LQVN\ 	 3DSHUW� ����@ 0LQVN\� 0� /� 	 3DSHUW� 6� $� ������� 3HUFHSWURQV� $Q ,Q�
WURGXFWLRQ WR &RPSXWDWLRQDO *HRPHWU\� &DPEULGJH� 0$� 0,7
3UHVV�

>0RUHLUD 	 )LHVOHU� ����@ 0RUHLUD� 0� 	 )LHVOHU� (� ������� 1HXUDO 1HWZRUNV ZLWK $GDS�
WLYH /HDUQLQJ 5DWH DQG 0RPHQWXP 7HUPV� 7HFKQLFDO 5HSRUW
������ ,',$3� 0DUWLJQ\� 6ZLW]HUODQG�

>1HYHV� ����@ 1HYHV� )� $� 6� ������� $FLRQDPHQWR GH DOWR GHVHPSHQKR
FRP PiTXLQDV GH LQGXomR DOLPHQWDGDV HP WHQVmR� GHVHQYRO�
YLPHQWR GH QRYDV HVWUDWpJLDV GH FRQWUROH� 3K' WKHVLV� (VFROD
GH (QJHQKDULD GD 8)0*�

>1HYHV HW DO�� ����@ 1HYHV� )� $� 6�� +DEHWOHU� 7� *�� 3DUPD� *� *�� 0HQH]HV� %� 5��
	 6LOYD� 6� 5� ������� $Q HYDOXDWLRQ RI VHQVRUOHVV LQGXFWLRQ
PRWRU GULYHV IRU ORZ VSHHG RSHUDWLRQ� ,Q 3URFHHGLQJV GR �R�
&RQJUHVVR %UDVLOHLUR GH (OHWU{QLFD GH 3RWrQFLD� YROXPH � �SS�
���±����� )R] GR ,JXDoX� %UD]LO�

>1RYRWQ\ 	 /LSR� ����@ 1RYRWQ\� '� :� 	 /LSR� 7� $� ������� 9HFWRU &RQWURO DQG '\QD�
PLFV RI $& 'ULYHV� 1HZ <RUN� 2[IRUG 8QLYHUVLW\ 3UHVV ,QF�

>3DUPD HW DO�� ����D@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����D�� $SUHQ�
GL]DGR RQ�OLQH GH UQDV PXOWL�FDPDGDV EDVHDGR QD WHRULD GH
VLVWHPDV GH HVWUXWXUD YDULiYHO� ,Q ,9 6LPSRVLR %UDVLOHLUR GH
5HGHV 1HXUDLV �SS� ��±���� *RLDQLD� %UD]LO� (GLWRUD GD 8)*�

>3DUPD HW DO�� ����D@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����D�� ,P�
SURYLQJ EDFNSURSDJDWLRQ ZLWK VOLGLQJ PRGH FRQWURO� ,Q 3URFHH�
GLQJV RI WKH 9WK %UD]LOLDQ 6\PSRVLXP RQ 1HXUDO 1HWZRUNV �SS�
�±���� %HOR +RUL]RQWH� %UD]LO� ,((( &RPSXWHU 6RFLHW\ 3UHVV�

>3DUPD HW DO�� ����E@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����E�� 6OLGLQJ
PRGH DOJRULWKP IRU WUDLQLQJ PXOWL�OD\HU QHXUDO QHWZRUNV� ,((
(OHFWURQLFV /HWWHUV� ������ ��±���

>3DUPD HW DO�� ����D@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����D�� $FH�
OHUDomR GD FRQYHUJrQFLD GR DOJRUtWPR GH WUHLQDPHQWR VPF�ES
DWUDYpV GR DMXVWH GD VXSHUItFLH GH GHVOL]DPHQWR� ,Q 3URFHH�
GLQJV GR ,9 &RQJUHVVR %UDVLOHLUR GH 5HGHV 1HXUDLV� YROXPH �
�SS� ���±�����

>3DUPD HW DO�� ����E@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����E�� 1HXUDO
QHWZRUNV OHUDQLQJ ZLWK VOLGLQJ PRGH FRQWURO� 7KH VOLGLQJ PR�
GH EDFNSURSDJDWLRQ DOJRULWKP� ,QWHUQDWLRQDO -RXUQDO RI QHXUDO
6\VWHPV� ����� ���±����

>3DUPD HW DO�� ����F@ 3DUPD� *� *�� 0HQH]HV� %� 5�� 	 %UDJD� $� 3� �����F�� 6OL�
GLQJ PRGH EDFNSURSDJDWLRQ� &RQWURO WKHRU\ DSSOLHG WR QHXUDO
QHWZRUN OHDUQLQJ� ,Q 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO -RLQW
&RQIHUHQFH RQ 1HXUDO 1HWZRUNV :DVKLQJWRQ�'&� ,((( &RP�
SXWHU 6RFLHW\ 3UHVV�
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>3DUPD HW DO�� ����F@ 3DUPD� *� *�� 0HQH]HV� %� 5�� %UDJD� $� 3�� $JXLUUH� /� $�� 	
2OLYHLUD� -� &� 5� �����F�� 2EVHUYDGRU QHXUDO GH ÀX[R HVWDWy�
ULFR FRP WUHLQDPHQWR RQ�OLQH� ,Q ;,, &RQJUHVVR %UDVLOHLUR GH
$XWRPiWLFD �SS� ����±������ 8EHUOkQGLD� %UD]LO�

>3DUPD HW DO�� ����E@ 3DUPD� *� *�� 5RFKD� $� 9�� 	 /DQGLP� 5� 3� �����E�� (Q�
VDLRV 3DUDPpWULFRV � 0RWRU GH ,QGXomR H 0iTXLQD GH &RUUHQWH
&RQWtQXD� 7HFKQLFDO UHSRUW� 8)0*� %HOR +RUL]RQWH� %UDVLO�

>5LHGPLOOHU 	 %UDXQ� ����@ 5LHGPLOOHU� 0� 	 %UDXQ� +� ������� $ GLUHFW DGDSWLYH PHWKRG
IRU IDVWHU EDFNSURSDJDWLRQ OHDUQLQJ� 7KH 53523 DOJRULWKP�
,Q 3URF� RI WKH ,((( ,QWO� &RQI� RQ 1HXUDO 1HWZRUNV �SS� ���±
����� 6DQ )UDQFLVFR� &$�

>5RFKD HW DO�� ����@ 5RFKD� $� 9�� GH 2OLYHLUD� -� &� 5�� 	 6LOYD� 6� 5� ������� 'LJL�
WDO DFTXLVLWLRQ RI YROWDJHV LQ HOHFWULFDO GULYHV IRU DSSOLFDWLRQ LQ
REVHUYHUV DQG YHFWRU FRQWURO� ,Q &2%(3�� � �R� &RQJUHVVR
%UDVLOHLUR GH (OHWU{QLFD GH 3RWrQFLD� YROXPH � �SS� ���±�����
)R] GR ,JXDoX � 3DUDQi� %UDVLO�

>5RGLF HW DO�� ����@ 5RGLF� 0�� -H]HUQLN� .�� 6DIDULF� 5�� 	 6DEDQRYLF� $� �������
6OLGLQJ PRGH EDVHG QHXUDO QHWZRUN OHDUQLQJ SURFHGXUH� ,Q
5RERWLFV LQ $OSH�$GULD 5HJLRQ �SS� ���±����� %XGDSHVW� +XQ�
JDU\�

>5RVHQEODWW� ����@ 5RVHQEODWW� )� ������� 7KH SHUFHSWURQ� $ SUREDELOLVWLF PRGHO
IRU LQIRUPDWLRQ VWRUDJH LQ WKH EUDLQ� 3V\FKRORJLFDO UHYLHZ� ���
���±����
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$SrQGLFH &

0HGLomR GH )OX[R � %RELQDV

([SORUDGRUDV

%RELQDV H[SORUDGRUDV VmR HVSLUDV IHLWDV GH PHWDO ¿QR TXH SRGHP VHU FHQWUDGDV HP XP

GHQWH RX HP XPD UDQKXUD GR HVWDWRU� 'HYLGR D SUHVHQoD GH UDQKXUDV� D GLVWULEXLomR GR

ÀX[R GD PiTXLQD QmR p SHUIHLWDPHQWH VHQRLGDO� FRPR GHVHMDGR� DSUHVHQWDQGR GLYHUVRV

KDUP{QLFRV TXH WHQGHP D GLVWRUFHU R VLQDO PHGLGR�

6HQGR s R Q~PHUR GH SDUHV GH SyORV� W R Q~PHUR GH UDQKXUDV GH HVWDWRU H U R Q~PHUR GH

UDQKXUDV GH URWRU� VDEH�VH >/LSR� ����@ TXH DV UDQKXUDV GH HVWDWRU SURGX]LUmR FDPSRV

FRP W � s H W . s SDUHV GH SyORV JLUDQGR QR PHVPR VHQWLGR H QR VHQWLGR FRQWUiULR�

UHVSHFWLYDPHQWH� GD YHORFLGDGH VtQFURQD� $V UDQKXUDV GH URWRU SURGX]LUmR FDPSRV FRP

U . s H U � s SDUHV GH SyORV� 2V SyORV GR URWRU LUmR JLUDU FRP D YHORFLGDGH GDGD SHOD

VHJXLQWH HTXDomR� UHODWLYR DR HVWDWRU�

' @ 4	 +4� v, �U
s

�&���

RQGH v p R HVFRUUHJDPHQWR�

3DUD PiTXLQDV SHTXHQDV �DEDL[R GH ��� +3�� GH URWRU IXQGLGR� RV KDUP{QLFRV SURGX]LGRV

SHODV UDQKXUDV GH URWRU SRGHP VHU GHVFRQVLGHUDGRV VH DV UDQKXUDV IRUHP GLVSRVWDV

LQFOLQDGDPHQWH �´VNHZLQJ´��

$OpP GRV KDUP{QLFRV SURGX]LGRV SHODV UDQKXUDV� H[LVWHP DLQGD RV KDUP{QLFRV GHYLGR DR

Q~PHUR GLVFUHWR GH UDQKXUDV GH HVWDWRU� 2V KDUP{QLFRV GH RUGHP tPSDU VmR VRPDGRV j
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IXQGDPHQWDO� GLVWRUFHQGR R VLQDO PHGLGR� 2V SULQFLSDLV KDUP{QLFRV VmR R TXLQWR H R VpWLPR�

R SULPHLUR JLUDQGR QHJDWLYDPHQWH H R VHJXQGR SRVLWLYDPHQWH� 'HYH�VH OHPEUDU� WDPEpP�

GR WHUFHLUR KDUP{QLFR H P~OWLSORV TXH FRPHoDP D VXUJLU FRP D VDWXUDomR GD PiTXLQD�

7RGRV HVWHV IDWRUHV VmR IRQWHV GH HUURV LQGHVHMDGRV� GHVVD IRUPD� DV ERELQDV H[SORUDGRUDV

GHYHP VHU FRQVWUXtGDV GH WDO IRUPD D PLQLPL]DU� H DWp HOLPLQDU� DV SHUWXUEDo}HV PDLV

VLJQL¿FDWLYDV� DV TXDLV VmR� 2 WHUFHLUR KDUP{QLFR� H DV FRPSRQHQWHV U . s H U � s GR

URWRU�

&�� $VSHFWRV &RQVWUXWLYRV

2 HL[R PDJQpWLFR GH XPD PiTXLQD SRGH VHU FHQWUDGR HP XP GHQWH RX XPD UDQKXUD�

GHSHQGHQGR GR Q~PHUR GH UDQKXUDV SRU SROR� $ PiTXLQD XWLOL]DGD SRVVXL GRLV SDUHV GH

SyORV �s @ 5� H YLQWH H TXDWUR UDQKXUDV GH HVWDWRU �W @ 57�� WHQGR� SRLV� XP Q~PHUR SDU GH

UDQKXUDV SRU SROR� 'HVVD IRUPD� RV HL[RV HVWDUmR FHQWUDGRV DPERV HP XP GHQWH RX DPERV

HP XPD UDQKXUD� )RL DGRWDGD D FRQ¿JXUDomR GRV HL[RV VREUH XP GHQWH� FRPR PRVWUD D

)LJXUD &���

(L[R

0DJQpWLFR

$ $¶ $%&' %¶&¶'¶ $¶ % %¶& &¶' '¶

)LJXUD &��� %RELQDV 3HVTXLVDGRUD� &RQ¿JXUDomR DGRWDGD� (L[R PDJQpWLFR FHQWUDGR HP XP GHQWH�

1D FRQ¿JXUDomR DGRWDGD� FRQYHQFLRQDQGR�VH D HQWUDGD GH FRUUHQWH LQGX]LGD SHOD OHWUD

FRP DSyVWURIH H D VDtGD GH FRUUHQWH LQGX]LGD SHOD OHWUD VHP DSyVWURIH � D WHQVmR LQGX]LGD

WRWDO p SURSRUFLRQDO DR Q~PHUR GH HVSLUDV GH FDGD XPD GDV ERELQDV �$¶$� %¶%� &¶&� '¶'��

SRGHQGR VHU FDOFXODGD SRU�

Y@ @ �Q � g!E|�
gw

�&���

RQGH Y@ p D WHQVmR WRWDO LQGX]LGD�Q R Q~PHUR GH HVSLUDV GD ERELQD H ! R ÀX[R FRQFDWHQDGR
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SRU XPD HVSLUD GD ERELQD�

1D )LJXUD &��� DV OHWUDV �$¶$� %¶%� &¶&� '¶'�� DOpP GH LGHQWL¿FDU DV ERELQDV� WDPEpP VH

UHIHUHP DR Q~PHUR GH HVSLUDV SRU ERELQD� 2X VHMD� D ERELQD D3D SRVVXL D HVSLUDV�

2 ÀX[R p� HQWmR� GHWHUPLQDGR SHOD LQWHJUDomR GD HTXDomR DFLPD GHVFULWD� RX VHMD�

!E|� @ � 4

Q
�
] |

f
Y@ � gw �&���

&RQVLGHUDQGR D GLVSRVLomR DGRWDGD SDUD DV ERELQDV H[SORUDGRUDV �)LJXUD &���� REWpP�VH

DV VHJXLQWHV HTXDo}HV� DV TXDLV VmR UHVROYLGDV SDUD TXH WHQKD�VH D PLQLPL]DomR GRV

KDUP{QLFRV LQGHVHMDGRV H D PD[LPL]DomR GR ÀX[R UHVXOWDQWH�

� &RPSRQHQWH IXQGDPHQWDO �FDPSR s H W 	 s�� 'HYH UHVXOWDU QD PDLRU WHQVmR LQGX�

]LGD SRVVtYHO�
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'LYLGLQGR DV (TXDo}HV &���&�� SRU D� SRGH�VH UHVROYHU R VLVWHPD GH HTXDo}HV HP IXQomR

GDV YDULiYHLV G@D� F@D H E@D� REWHQGR�VH XP UHVXOWDGR UHODWLYR DR Q~PHUR GH HVSLUDV
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XWLOL]DGR QD ERELQD D� 5HVROYHQGR R VLVWHPD SDUD D PiTXLQD XWLOL]DGD� RV VHJXLQWHV

UHVXOWDGRV IRUDP REWLGRV�

E

D
@ 3 �&���

F

D
@ 3=8 �&���

G

D
@ 3 �&����

N

D
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8WLOL]DQGR R VLVWHPD GH HL[RV �� ¿[RV QR HVWDWRU� FRP R HL[R � VREUH R HL[R GD IDVH d�

FRQVLGHUDQGR DLQGD TXH D PiTXLQD XWLOL]DGD SRVVXL GRLV SDUHV GH SRORV� R HVSDoR ItVLFR

GR HVWDWRU SRGH VHU GLYLGLGR FRP TXDWUR FRQMXQWRV GH SDUHV RUGHQDGRV ��� VLPHWULFDPHQWH

GLVWULEXtGRV �)LJXUD &���� VHQGR TXH WRGRV RV HL[RV � �RX �� DSUHVHQWDP R PHVPR YDORU

LQVWDQWkQHR� 'HVWD IRUPD� QD LPSOHPHQWDomR SUiWLFD GDV ERELQDV H[SORUDGRUDV� VHUmR

XWLOL]DGRV GRLV HL[RV � H � QmR VXEVHT�HQWHV� IDFLOLWDQGR D LPSOHPHQWDomR GR VLVWHPD�
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)LJXUD &��� %RELQDV SHVTXLVDGRUDV� 'LVWULEXLomR HVSDFLDO GRV HL[RV �� QR HVWDWRU GD PiTXLQD
XWLOL]DGD� 2V Q~PHURV LQGLFDGRV VH UHIHUHP jV UDQKXUDV GR HVWDWRU�

&RQVLGHUDQGR TXH WDQWR R HL[R � TXDQWR R HL[R � HVWmR FHQWUDGRV HP XP GHQWH� D WHQVmR

LQGX]LGD HP DPERV p VLPLODU TXDQWR j IRUPD EDVWDQGR� SRUWDQWR� GHWHUPLQDU R Q~PHUR GH

HVSLUDV SDUD DSHQDV XP GRV HL[RV H UHSURGX]LQGR R UHVXOWDGR QR RXWUR HL[R� 8PD YH] TXH

p QHFHVViULR LQWHJUDU D WHQVmR UHVXOWDQWH GDV ERELQDV H[SORUDGRUDV HP FDGD HL[R �(TXDomR

&���� RSWRX�VH SRU ID]HU WRGDV DV ERELQDV H[SORUDGRUDV FRP R PHVPR Q~PHUR GH HVSLUDV�

VHQGR TXH D UHODomR QHFHVViULD SDUD D HOLPLQDomR GDV WHQV}HV LQGHVHMDGDV �(TXDo}HV &��

j &���� p LPSOHPHQWDGD QD UHODomR GH JDQKR GR LQWHJUDGRU� $ )LJXUD &��PRVWUD R GLDJUDPD

HVTXHPiWLFR GR VLVWHPD LPSOHPHQWDGR�



$SrQGLFH &� 0HGLomR GH )OX[R � %RELQDV ([SORUDGRUDV ���

�

�

�

�

��

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

D�

E�

���

���

&D

$D

II D

���

���

&E

$E

II E

)LJXUD &��� ,PSOHPHQWDomR SUiWLFD GDV ERELQDV SHVTXLVDGRUDV SDUD R HL[R � H �� $ QXPHUDomR
UHIHUH�VH DR Q~PHUR GH UDQKXUDV GH HVWDWRU�



$SrQGLFH '

0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV

3DUFLDLV

$R FRQWUiULR GD XWLOL]DomR GH ERELQDV H[SORUDGRUDV� DV TXDLV UHTXHUHP XP PDLRU WUDEDOKR

SDUD D LQVWDODomR H PDQXWHQomR� SRGH�VH XWLOL]DU DV SUySULDV ERELQDV GRV HQURODPHQWRV GD

PiTXLQD SDUD D PHGLomR GR ÀX[R GH HVWDWRU >/LSR 	 &KDQJ� ����@�

$ )LJXUD '�� PRVWUD D GLVSRVLomR HVSDFLDO GDV ERELQDV GH HVWDWRU GD PiTXLQD XWLOL]DGD

��� UDQKXUDV H � SDUHV GH SyORV�� $V ERELQDV PRVWUDGDV VH UHIHUHP D DSHQDV XPD GDV

WUrV IDVHV GR PRWRU �IDVH d�� 2 PpWRGR GH PHGLomR GH ÀX[R XWLOL]DGR Vy VH DSOLFD j

GLVSRVLomR GDV ERELQDV FRPR PRVWUDGD QD )LJXUD '��� 2 PRWRU GH LQGXomR IRL UHERELQDGR

SDUD FRQWHPSODU HVVH WLSR GH GLVSRVLomR�

2EVHUYD�VH� SHOD )LJXUD '��� D H[LVWrQFLD GH XPD GLIHUHQoD DQJXODU HVSDFLDO HQWUH DV

HVSLUDV q� H q2� &RQVLGHUDQGR HVVD GLIHUHQoD DQJXODU LJXDO j 5 � %� PHGLGRV HP JUDXV

HOpWULFRV� SRGH�VH GHWHUPLQDU R GLDJUDPD IDVRULDO GHVWDV WHQV}HV� UHSUHVHQWDGR QD )LJXUD

'��� OHWUD �D�� (VWmR UHSUHVHQWDGRV� WDPEpP� D VRPD �E� H D GLIHUHQoD �F� GDV WHQV}HV

LQGX]LGDV� $ VRPD GDV WHQV}HV LQGX]LGDV p D SUySULD WHQVmR GD IDVH d� (QWUHWDQWR� D

GLIHUHQoD GDV WHQV}HV LQGX]LGDV +Y?� � Y?2,@ HVWi <3J GHIDVDGD GR HL[R GD IDVH d� HVWDQGR

VREUH R HL[R � GR VLVWHPD GH HL[RV FRRUGHQDGRV ��� ¿[RV QR HVWDWRU�

2 SURFHVVR GH VXEWUDomR WDPEpP HOLPLQD FHUWRV WHUPRV SDUDVLWDV� TXH SRGHULDP LQWURGX]LU

HUURV QD OHLWXUD GR ÀX[R� (P JHUDO� D WHQVmR LQGX]LGD QDV HVSLUDV SRGH VHU GLYLGLGD HP WUrV

WHUPRV�



$SrQGLFH '� 0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV 3DUFLDLV ���

�� 7HQVmR LQGX]LGD SHOR ÀX[R GHVHMDGR�

�� 7HQVmR GR ÀX[R GH GLVSHUVmR�

�� 7HQVmR QD TXHGD UHVLVWLYD� FRQVLGHUDQGR�VH D UHVLVWrQFLD GDV ERELQDV�

2V WHUPRV � H � VmR GHSHQGHQWHV DSHQDV GD FRUUHQWH TXH ÀXL SHOD SUySULD HVSLUD�

LQGHSHQGHQWHPHQWH GD FRUUHQWH TXH ÀXL QDV GHPDLV HVSLUDV� 'HVGH TXH D FRUUHQWH TXH

ÀXL HP q� p D PHVPD TXH ÀXL HP q2� D TXHGD U � L p D PHVPD QDV GXDV HVSLUDV� GHVWD

IRUPD� HIHWXDQGR D GLIHUHQoD +Y?� � Y?2,@� R WHUPR GD WHQVmR GHYLGR D TXHGD UHVLVWLYD p

DQXODGR� 2 PHVPR RFRUUH FRP D WHQVmR GHYLGD DR ÀX[R GH GLVSHUVmR� FRQVLGHUDQGR�VH

TXH D LQGXWkQFLD GH GLVSHUVmR p D PHVPD SDUD DV GXDV ERELQDV� 'HVWD IRUPD� DSHQDV D

WHQVmR GHYLGR DR ÀX[R P~WXR� D TXDO GHVHMDPRV PHGLU� VHUi UHVSRQViYHO SHOR UHVXOWDGR GH

+Y?� � Y?2,@�

$ PHVPD DQiOLVH SRGH VHU UHDOL]DGD FRP DV ERELQDV GDV IDVHV e H f� $ GLIHUHQoD GDV

WHQV}HV SDUFLDLV GH FDGD IDVH VHUi VHPSUH GHIDVDGD GH <3f FRP UHODomR DRV HL[RV GH FDGD

IDVH� FRPR PRVWUD D )LJXUD '���

(IHWXDQGR�VH D GLIHUHQoD GH +Y?� � Y?2,K � +Y?� � Y?2,S� D WHQVmR UHVXOWDQWH� HP IDVH FRP

R HL[R GD IDVH d� p� D PHQRV GH XP IDWRU GH HVFDOD� D WHQVmR VREUH R HL[R �� 'HVWD IRUPD

REWpP�VH DV WHQV}HV GR HL[R � H � H� D SDUWLU GHVWDV� FDOFXOD�VH R ÀX[R HP FDGD HL[R�

$V WHQV}HV 9Q� H 9Q� SRGHP VHU HVFULWDV FRPR�

Y?� @ U� � Ldv.
g��r
gw

.
g��o
gw

�'���

Y?2 @ U� � Ldv.
g�2r
gw

.
g�2o
gw

�'���

RQGH�

��r H �2r UHSUHVHQWD R ÀX[R HQWUH D HVSLUD q� H q2 H DV GHPDLV HVSLUDV GR HVWDWRU�

UHVSHFWLYDPHQWH�

��o H �2o UHSUHVHQWD R ÀX[R HQWUH D HVSLUD q� H q2 H DV GHPDLV HVSLUDV GR URWRU�

UHVSHFWLYDPHQWH�



$SrQGLFH '� 0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV 3DUFLDLV ���

&RQVLGHUDQGR HVSLUDV LGrQWLFDV� D SDUWLU GDV (TXDo}HV '�� H '��� WHP�VH�

+Y?� � Y?2,@ @

�
g��r
gw

� g�2r
gw

�
.

�
g��o
gw

� g�2o
gw

�
�'���

2EVHUYD�VH TXH D GLIHUHQoD GD WHQVmR LQGX]LGD p LQGHSHQGHQWH GD UHVLVWrQFLD GR HVWDWRU�

2 ÀX[R HQWUH D HVSLUD q� H q2 H DV GHPDLV HVSLUDV GR HVWDWRU SRGH VHU HVFULWR� FRQVLGHUDQGR�

VH ÀX[R GH GLVSHUVmR H R ÀX[R P~WXR� FRPR�

��r @ ��,r . ��6r �'���

�2r @ �2,r . �26r �'���

RQGH���,r H �2,r VmR RV ÀX[RV GDV HVSLUDV q� H q2 TXH QmR FRUWDP R URWRU�

��6r H �26r VmR RV ÀX[RV P~WXRV HQWUH D HVSLUD q� H q2 H DV GHPDLV HVSLUDV GR HVWDWRU�

UHVSHFWLYDPHQWH�

&RQVLGHUDQGR R SDVVR GD ERELQD QmR p SOHQR� D GXSOD�FDPDGD UHVXOWD HP UDQKXUDV

FRQWHQGR HVSLUDV GH IDVHV GLIHUHQWHV� 1HVWH FDVR� SRGH�VH REVHUYDU D H[LVWrQFLD GH XP

DFRSODPHQWR DVVRFLDGR DSHQDV FRP DV FRPSRQHQWHV GH HQODFH GH ÀX[R� 6HQGR OUA H

OU� D LQGXWkQFLD DVVRFLDGD FRP D HVSLUD FRORFDGD HP FLPD H HP EDL[R GD UDQKXUD H OUA�

D LQGXWkQFLD P~WXD HQWUH HODV� SRGH�VH HVFUHYHU D SDUFHOD GH ÀX[R TXH QmR FRUWD R URWRU

FRPR�

��,r @ +OUA . OU�, � l@r . OUA� � l@r � lKr � OUA� . O,e � l@r �'���

�2,r @ +OUA . OU�, � l@r . OUA� � l@r � lSr � OUA� . O,e � l@r �'���

RQGH O,e UHSUHVHQWD D LQGXWkQFLD GHYLGR DR ¿P GH HVSLUD H GHPDLV FRPSRQHQWHV

UHVSRQViYHLV SHOD LQGXWkQFLD GH GLVSHUVmR�

6XEWUDtGR�VH DV (TXDo}HV '�� H '��� WHP�VH�

��,r � �2,r @ OUA� � +Lfv� Lev, �'���



$SrQGLFH '� 0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV 3DUFLDLV ���

&RQVLGHUDQGR D FRUUHQWH GH HVWDWRU GH HL[R � GHWHUPLQDGD SRU� Lqr @
4s
6
� +Lfv � Lev,�

REWpP�VH�

��,r � �2,r @
s
6 � OUA� � Lqr �'���

$ SDUFHOD GR ÀX[R GHVFULWD SHOD (TXDomR '�� p FRQVLGHUDGD SDUDVLWD� VHQGR TXH VHX WRWDO

FDQFHODPHQWR VHULD GHFRUUHQWH GD XWLOL]DomR GR SDVVR SOHQR QR ERELQDPHQWR GR PRWRU�

$ FRPSRQHQWH IXQGDPHQWDO GR ÀX[R P~WXR ���6r H �26r� SRGH VHU GHVFULWR� FRQVLGHUDQGR

D VLPHWULD H[LVWHQWH HQWUH DV ERELQDV q� H q2 H R HL[R GD IDVH d� FRPR�

��6r @ l@r � O6,r � frv+�%, . lKr � O6,r � frv+�453J � %, . lSr � O6,r � frv+453J � %,

�26r @ l@r � O6,r � frv+%, . lKr � O6,r � frv+%� 453J, . lSr � O6,r � frv+453J . %,

RQGH O6,r p D LQGXWkQFLD P~WXD HQWUH FDGD HVSLUD H RV GHPDLV HQURODPHQWRV GD IDVH d�

6XEWUDLQGR HVWDV GXDV (TXDo}HV WHP�VH�

��6r � �26r @
s
6 � O6,r � vlq+%, � +lSr � lKr, �'����

&RQVLGHUDQGR�VH D FRUUHQWH GR HL[R � SRGH�VH UHHVFUHYHU D (TXDomR DFLPD FRPR�

��6r � �26r @ 6 � O6,r � vlq+%, � Lqr �'����

3DUD D GHWHUPLQDomR GR ÀX[R HQODoDGR SHODV ERELQDV q� H q2� GHYLGR jV FRUUHQWHV GH

URWRU� p QHFHVViULR UHDOL]DU XPD PXGDQoD GH YDULiYHLV� UHIHUHQFLDQGR WRGDV DV YDULiYHLV DR

PHVPR VLVWHPD GH HL[RV ��� ¿[RV QR HVWDWRU� 3DUD WDO PXGDQoD VHUi FRQVLGHUDGR R VLVWHPD

GH HL[RV PRVWUDGR QD )LJXUD '���

2 ÀX[R TXH FRUWD DV HVSLUDV q� H q2� GHYLGR DV FRUUHQWHV GH URWRU SRGHP� HQWmR� VHU

GHVFULWDV FRPR�

��o @ O6,o � Lo_o � frv+�o . %, .O6,o � Lo^o � vlq+�o . %,



$SrQGLFH '� 0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV 3DUFLDLV ���

�2o @ O6,o � Lo_o � frv+�o � %, .O6,o � Lo^o � vlq+�o � %,

2QGH�

Lo_o H L
o
^o VmR DV FRUUHQWHV GH URWRU UHIHULGDV DR VLVWHPD GH HL[RV ¿[RV QR URWRU �VLVWHPD GH

HL[RV gt��

O6,o UHSUHVHQWD R Pi[LPR DFRSODPHQWR HQWUH XPD GDV HVSLUDV H XPD GDV FRUUHQWHV

HTXLYDOHQWHV GR URWRU�

6XEWUDLQGR�VH HVWDV (TXDo}HV� REWpP�VH�

��o � �2o @ �5 � O6,o � vlq+%, �
�
Lo_o � vlq+�o,� Lo^o � frv+�o,

�
�'����

5HIHUHQFLDQGR�VH DV FRUUHQWHV Lo_o H Lo^o GR URWRU SDUD R VLVWHPD GH HL[RV � ¿[R QR HVWDWRU

DWUDYpV GD (TXDomR GH WUDQVIRUPDomR Lqo @ Lo^o � frv+�o,� Lo_o � vlq+�o,� WHP�VH�

��o � �2o @ 5 � O6,o � vlq+%, � Lqo �'����

6DEH�VH� WDPEpP� TXH O6,o @
�
2 � O6,r� SRUWDQWR�

��o � �2o @ 6 � O6,r � vlq+%, � Lqo �'����

6XEVWLWXLQGR�VH DV (TXDo}HV '���� '��� H '�� QD (TXDomR '��� REWpP�VH�

+Y?� � Y?2,@ @
g

gw

ks
6 � OUA� � Lqr . 6 � O6,r � vlq+%, � +Lqr . Lqo ,

l
�'����

&RQVLGHUDQGR R ÀX[R TXH HQODoD R HQURODPHQWR GR HL[R �� GHVFULWR SRU �6q @ �
2 �O6r+Lqr.

Lqo ,� SRGH�VH UHHVFUHYHU D HTXDomR DFLPD FRPR�

+Y?� � Y?2,@ @
g

gw

�s
6 � OUA� � Lqr . 6 � O6,r � vlq+%, �

�
5

6
� �6q

O6r

��
�'����

RQGH O6r p D LQGXWkQFLD GH PDJQHWL]DomR GH XPD IDVH GR HVWDWRU�



$SrQGLFH '� 0HGLomR GH )OX[R � 6RPD GDV 7HQV}HV 3DUFLDLV ���

&RPR Mi IRL PHQFLRQDGR� D SULPHLUD SDUFHOD �
s
6 � OUA� � Lqr� p FDUDFWHUL]DGD FRPR XP

WHUPR SDUDVLWD� GHSHQGHQWH GR SDVVR GH ERELQD� VHQGR� SRUWDQWR� GHVFRQVLGHUDGD QD

GHWHUPLQDomR ¿QDO GR ÀX[R� 3RGHULD�VH LQWURGX]LU XP WHUPR GH FRUUHomR� XPD YH] TXH

D FRUUHQWH GH HVWDWRU p PHGLGD� (QWUHWDQWR� GHYLGR j VDWXUDomR GD PiTXLQD� D TXDO DIHWD R

WHUPR OUA� GLIHUHQWHPHQWH GH O6,r� R SURFHGLPHQWR GH FRUUHomR� HP IXQomR GR SRQWR GH

RSHUDomR GD PiTXLQD� VH WRUQDULD GHPDVLDGDPHQWH FRPSOH[R� 'HVWD IRUPD� R ÀX[R P~WXR

GH HL[R � SRGH VHU GHWHUPLQDGR FRPR�

�6q @
4

5 � vlq+%, �
O6r

O6,r

�
]

+Y?� � Y?2,@ � gw �'����

&RQVLGHUDQGR�VH D IDVH d FRPR D UHIHUrQFLD �3 JUDXV�� SRGH�VH HVFUHYHU DV WHQV}HV

+Y?� � Y?2,K H +Y?� � Y?2,S FRPR�

+Y?� � Y?2,K @ Y6�@% � frv+$ � w� 63J,

+Y?� � Y?2,S @ Y6�@% � frv+$ � w� 483J,

3RUWDQWR�

+Y?� � Y?2,K � +Y?� � Y?2,S @
s
6Y6�@%u � frv+$ � w, �'����

2EVHUYD�VH �)LJXUD '��� TXH D GLIHUHQoD +Y?��Y?2,K� +Y?��Y?2,S HVWi GLUHWDPHQWH VREUH

R HL[R �� SRGHQGR�VH� SRUWDQWR� GHWHUPLQDU R ÀX[R VREUH HVWH HL[R GH PDQHLUD VLPLODU j

XWLOL]DGD SDUD R HL[R ��

&RQVLGHUDQGR�VH D /HL GH *DXVV� SRGH�VH HVFUHYHU�

�+Y?� � Y?2,S @ +Y?� � Y?2,@ . +Y?� � Y?2,K� ORJR�

+Y?� � Y?2,K � +Y?� � Y?2,S @ +Y?� � Y?2,@ . 5 � +Y?� � Y?2,K�

3RUWDQWR�

�6k @
4

5 �
s
6 � vlq+%, �

O6r

O6,r

�
]

^+Y?� � Y?2,@ . 5 � +Y?� � Y?2,K` � gw �'����
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2 WRUTXH HOHWURPDJQpWLFR SRGH VHU H[SUHVVR HP IXQomR GRV ÀX[RV QRV HL[RV � H � H SHODV

FRUUHQWHV GH HVWDWRU� FRPR PRVWUDGR�

Wh @
6

5
� s
5
� +�6k � lrq � �6q � lrk, �'����

RQGH s p R Q~PHUR GH SDUHV GH SRORV�

'HVWD IRUPD� REWpP�VH R ÀX[R HP HL[R � �(TXDomR '����� R ÀX[R HP HL[R � �(TXDomR

'���� H R WRUTXH HOHWURPDJQpWLFR �(TXDomR '����� VHP D QHFHVVLGDGH GH LQFOXLU ERELQDV

H[SORUDGRUDV� XWLOL]DQGR DSHQDV DV WHQV}HV SDUFLDLV GH FDGD ERELQD GH GXDV IDVHV�
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)DVH D

HL[R �

)DVH D
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)LJXUD '��� 'LVWULEXLomR HVSDFLDO GRV HQURODPHQWRV GH XPD IDVH GR HVWDWRU�

9Q�
9Q�

9D

9E
9F

H H

9Q��9Q�

9Q�
9Q�

9D

9E
9F

HH

9Q��9Q�

9Q�
9Q�

9D

9E
9F

H H

�D� �F��E�

)LJXUD '��� 'LDJUDPD IDVRULDO GDV WHQV}HV LQGX]LGDV QDV ERELQDV q� H q2�
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9D

9E
9F

D

E

�9Q��9Q��D

�9Q��9Q��E

�9Q��9Q��F

�9Q��9Q��E��9Q��9Q��F

)LJXUD '��� 'LDJUDPD IDVRULDO SDUD D GLIHUHQoD GDV WHQV}HV SDUFLDLV QDV ERELQDV GH FDGD XPD GDV
IDVHV�

G
T

9Q�9Q�

9D

9E
9F

HH

TU

D

E

)LJXUD '��� 6LVWHPD GH HL[RV XWLOL]DGR SDUD D PXGDQoD GH YDULiYHLV�





$SrQGLFH (

6HPL'ULYHU 6.+,��

3DUD D FRQVWUXomR GR LQYHUVRU WULIiVLFR� RSWRX�VH SRU DGTXLULU RV GULYHUV GH FRPDQGR GRV

,*%7V GD 6HPLNURQ� PRGHOR 6.+,��� 'HYLGR j GL¿FXOGDGH GH HQFRQWUDU DV HVSHFL¿FDo}HV

WpFQLFDV GR IDEULFDQWH� DV SULQFLSDLV LQIRUPDo}HV D UHVSHLWR GRV GULYHUV GH FRPDQGR VHUmR

GHVFULWDV�

(�� &DUDFWHUtVWLFDV 7pFQLFDV

&DGD SODFD GH GULYHU p UHVSRQViYHO SRU XP EUDoR GR LQYHUVRU �GRLV ,*%7V�� VHQGR

UHVSRQViYHO SHOD LQFOXVmR GR WHPSR PRUWR H FLUFXLWRV GH SURWHomR �VREUHFRUUHQWH QR ,*%7

H TXHGD GD WHQVmR GH DOLPHQWDomR GRV GULYHUV��

$ 7DEHOD (�� PRVWUD RV YDORUHV WtSLFRV GR GULYHU GH FRPDQGR� $ )LJXUD (�� PRVWUD D

GLVSRVLomR GRV MXPSHUV H FRQHFWRUHV H[LVWHQWHV QR VHPLGULYHU GH FRPDQGR� $ 7DEHOD (��

PRVWUD D SLQDJHP GR FRQHFWRU GH HQWUDGD� PRGHOR ',1 ������ GH �� SLQRV�

$V FRQH[}HV GR GULYHU GH FRPDQGR SDUD RV ,*%7V SRGHP VHU IHLWDV XVDQGR DSHQDV XP

FRQHFWRU 02/(; GH �� SLQRV RX XVDQGR GRLV FRQHFWRUHV FRP � SLQRV� PRGHOR ������ SDUD

FDGD ,*%7� 1D 7DEHOD (�� HVWi PRVWUDGD D SLQDJHP UHIHUHQWH D XP FRQHFWRU PROH[ FRP �

SLQRV�

$ FDSDFLGDGH GH VDtGD GH DOWD SRWrQFLD IRL GHVHQYROYLGD SDUD FKDYHDU DOWDV FRUUHQWHV HP

PyGXORV VLPSOHV RX GXSORV GH ,*%7¶V �RX ,*%7¶V SDUDOHORV�� 2V EXIIHUV GH VDtGD IRUDP

SURMHWDGRV SDUD FKDYHDU PyGXORV GH FRUUHQWHV GH DWp 533D H IUHT�rQFLDV WmR DOWDV TXDQWR



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� 9DORUHV WtSLFRV GR GULYHU GH FRPDQGR

6tPEROR 6LJQL¿FDGR 9DORU

Yv 7HQVmR GH DOLPHQWDomR SULPiULD .48> 3Y �WtSLFR�

Ylw. /LPLWH GH WHQVmR GH HQWUDGD +,*+PLQ .45> 8Y �SDUD QtYHO.48Y �.5> 7Y
�SDUD QtYHO .8Y �

Ylw� OLPLWH GH WHQVmR GH HQWUDGD /2:Pi[ .6> 9Y �SDUD QtYHO .48Y � .3> 8Y
�SDUD QtYHO .8Y �

Yjrq 7HQVmR GH GLVSDUR GR JDWH .48Y
Yjrii 7HQVmR GH FRUWH GR JDWH �;Y
Ulq 5HVLVWrQFLD GH HQWUDGD 43

wg+rq,lr 7HPSR GH SURSDJDomR HQWUDGD �VDtGD � GLVSDUR 4> 7v
wg+rii,lr 7HPSR GH SURSDJDomR HQWUDGD �VDtGD � FRUWH 4> 7v

wwg 7HPSR PRUWR 43v �DMXVWH GH IiEULFD�
Urq 5HVLVWRU GH JDWH LQWHUQR SDUD GLVSDUR 55
Urii 5HVLVWRU GH JDWH LQWHUQR SDUD FRUWH 55

53nK}�

(VWH GULYHU SRVVXL XPD QRYD IXQomR DGLFLRQDGD DR FLUFXLWR GH SURWHomR GH FXUWR�FLUFXLWR

�VRIW WXUQ RII�� (OD DXPHQWD DXWRPDWLFDPHQWH R WHPSR GH FRUWH GR ,*%7 UHGX]LQGR RV SLFRV

GH VREUH�WHQVmR QR ODGR '&�

&RQYHUVRUHV '&�'& FRP LVRODomR JDOYkQLFD JDUDQWHP D SURWHomR FRQWUD D DOWD WHQVmR QR

VHFXQGiULR�

$ DOLPHQWDomR GRV GULYHUV SRGHP VHU D PHVPD GD SODFD GH FRQWUROH �Yr� VHP QHFHVVLWDU

LVRODomR� 7RGD LQIRUPDomR WUDQVPLWLGD HQWUH SULPiULR H VHFXQGiULR p IHLWD XWLOL]DQGR

WUDQVIRUPDGRU GH IHUULWH�

2V HVWiJLRV GH HQWUDGD GR GULYHU VmR FRQHFWDGRV GLUHWDPHQWH GD VDtGD GD SODFD GH

FRQWUROH� SRGHQGR VHU XVDGRV GRLV QtYHLV GLIHUHQWHV GH WHQVmR GH HQWUDGD �.48Y RX .8Y ��

VHOHFLRQDGRV SRU -�� 3DUD FDERV ORQJRV GH HQWUDGD� QmR p DFRQVHOKiYHO XWLOL]DU QtYHO GH

.8Y �

2 FLUFXLWR GH LQWHUORFN LPSHGH TXH GRLV ,*%7¶V GH XP EUDoR SHUPDQHoDP OLJDGRV�

LQWURGX]LQGR XP WHPSR PRUWR TXH SRGH VHU DMXVWDGR DWUDYpV GH -��.� H -��.�� 2 FLUFXLWR

GH LQWHUORFN SRGH VHU GHVDELOLWDGR DWUDYpV GH -��.��
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)LJXUD (��� 'LVSRVLomR GRV MXPSHUV H FRQHFWRUHV GR GULYHU GH FRPDQGR 6.+,���

(���� 'HVFULomR GR GLDJUDPD GH EORFRV

$V SULQFLSDLV FDUDFWHUtVWLFDV GR GULYHU GH FRPDQGR VHUmR DQDOLVDGDV� XWLOL]DQGR� FRPR

UHIHUrQFLD� R GLDJUDPD GH EORFRV �)LJXUD (��� GR FLUFXLWR�

� � 1tYHO GR FLUFXLWR GH HQWUDGD

2 QtYHO GH HQWUDGD SRGH VHU DMXVWDGR SDUD WUDEDOKDU FRP R VLQDO GH FRQWUROH HP .48Y RX

.8Y � VHOHFLRQDGR SRU -��.��

8WLOL]D�VH R QtYHO GH.48Y SDUD PLQLPL]DU UXtGRV RX TXDQGR R FDER XWLOL]DGR SDUD D FRQH[mR

HQWUH D SODFD GH FRQWUROH H R GULYHU XOWUDSDVVDU 83fp �Pi[LPR GH � PHWUR�� 1HVWH FDVR

XWLOL]DU FDER EOLQGDGR� &RQHFWDU D EOLQGDJHP DR SLQR � �FRQHFWRU GH HQWUDGD� H DFRSODU D

3Y DWUDYpV GH XP FDSDFLWRU� UHVLVWRU RX MXPSHU �-���.����

&RPR D LPSHGkQFLD GR VHOHWRU GH QtYHO GH HQWUDGD p PXLWR DOWD� XP UHVLVWRU LQWHUQR GH

SXOO�GRZQ PDQWpP R ,*%7 FRUWDGR QR FDVR GD FRQH[mR GH 9LQ VHU LQWHUURPSLGD RX WHU VLGR

GHL[DGD QmR FRQHFWDGD�



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� &RQHFWRU GH HQWUDGD � �� SLQRV� PRGHOR ',1 �����

3LQR 'HVFULomR

� %OLQGDJHP GR FDER GH FRQH[mR HQWUH D SODFD GH FRQWUROH H R GULYHU

� 6LQDO GH HQWUDGD GR GULYHU LQIHULRU �9LQ %27�

� 6LQDO GH HUUR GR FLUFXLWR GH ³HUURU PHPRU\´

� 6LQDO GH HQWUDGD GR GULYHU VXSHULRU �9LQ 723�

�

�

�

� 7HQVmR GH DOLPHQWDomR �9V

� 7HQVmR GH DOLPHQWDomR �9V

�� *1'

�� *1'

��

��

��

$ 7DEHOD (�� PRVWUD DV WHQV}HV GH GLVSDUR �Y�|n� H FRUWH�Y�|3� GR ,*%7� FRPSUHHQGLGDV

SHOR GULYHU GH FRPDQGR� SDUD DV WHQV}HV GH DOLPHQWDomR GH .48Y H .8Y �

� � %XIIHU GH HQWUDGD

(VWH FLUFXLWR KDELOLWD H SRVVLELOLWD TXH R VLQDO GH HQWUDGD Y�? VHMD WUDQVPLWLGR SDUD R

WUDQVIRUPDGRU GH SXOVR H LPSHGH TXH VLQDLV HVS~ULRV VHMDP WUDQVPLWLGRV SDUD R VHFXQGiULR�

� � (UURU PHPRU\ H VLQDO GH UHVHW

1R FDVR GH FXUWR�FLUFXLWR� R FLUFXLWR GH PRQLWRUDPHQWR GH YSe PDQGD XP VLQDO DWUDYpV GR

WUDQVIRUPDGRU GH SXOVR SDUD R SULPiULR IRUQHFHQGR D LQIRUPDomR SDUD XP WUDQVLVWRU GH

FROHWRU�DEHUWR �SLQR ;����� R TXDO SRGH VHU FRQHFWDGR DR FLUFXLWR GH FRQWUROH FRPR XPD

PHQVDJHP GH HUUR HP QtYHO $/72� 3RGH�VH FRORFDU R VLQDO GH HUUR HP QtYHO EDL[R IHFKDQGR�

VH -��.��

6H D WHQVmR GH DOLPHQWDomR FDLU DEDL[R GH 46Y SRU PDLV GH 3> 8pv� R VLQDO GH HUUR WDPEpP

VHUi DWLYDGR�

3DUD QtYHO DOWR �GHIDXOW�� GHYH�VH XWLOL]DU XP UHVLVWRU H[WHUQR U� � FRQHFWDGR�

SUHIHUHQFLDOPHQWH� QD SODFD GH FRQWUROH�

6H IRU XWLOL]DGR QtYHO EDL[R �-��.� IHFKDGR� XP UHVLVWRU GH SXOO�XS �FRQHFWDGR LQWHUQDPHQWH
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���

��

�

9V

0RQLWRU

,QWHUORFN

9V-� .�

-� .�

2XWSXW

%XIIHU
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,QSXW

/HYHO
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(UURU
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)LJXUD (��� 'LDJUDPD HVTXHPiWLFR GR VHPLGULYHU GH FRPDQGR�

D Yr� p IRUQHFLGR H RV VLQDLV GH HUUR GH PDLV GH XP GULYHU SRGHP VHU FRQHFWDGRV IRUPDQGR

XPD IXQomR ZLUH�$1'�

2 VLQDO GH HUUR SRGH VHU GHVDELOLWDGR �6LQDO GH 5HVHW� FRORFDQGR RV GRLV VLQDLV GH HQWUDGD

HP ]HUR �Y�?3|JR @ Y�?3KJ| @ 3� SRU PDLV GH 8pv� RX GHVOLJDQGR D WHQVmR GH DOLPHQWDomR

GR GULYHU�

$ 7DEHOD (�� PRVWUD D UHODomR HQWUH R VLQDO GH HUUR H RV VLQDLV GH FRPDQGR GH GLVSDUR GR

,*%7�

3DUD VLQDO GH HUUR HP QtYHO DOWR� R WUDQVLVWRU GH FROHWRU�DEHUWR GHYH VHU FRQHFWDGR D XP

UHVLVWRU GH SXOO�XS D XPD IRQWH H[WHUQD� OLPLWDQGR D FRUUHQWH HP 9pD �Lr�?& ? 9pD��

� � 7UDQVIRUPDGRU GH 3XOVR



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� &RQHFWRU GH VDtGD GRV VLQDLV GH FRPDQGR SDUD R ,*%7� PRGHOR 02/(; ������

3LQR 'HVFULomR

� (PLVVRU GR ,*%7

� 6DtGD GR UHVLVWRU 5JRII

� 6DtGD GR UHVLVWRU 5JRQ

� &ROHWRU GR ,*%7 �PRQLWRUDPHQWR GH 9FH�

5HVSRQViYHO SHOD WUDQVPLVVmR GRV VLQDLV GH GLVSDUR H FRUWH SDUD R VHFXQGiULR� (P VHQWLGR

LQYHUVR� WUDQVPLWH R VLQDO GH HUUR GR FLUFXLWR GH PRQLWRUDPHQWR GH YSe= ,VRODomR GH 7NYDF�

� � &RQYHUVRU '&�'&

1R SULPiULR� XP LQYHUVRU HP PHLD�SRQWH WUDQVIHUH D HQHUJLD QHFHVViULD GH Yr SDUD R

VHFXQGiULR� DWUDYpV GH XP WUDQVIRUPDGRU GH IHUULWH� 1R VHFXQGiULR XP FRQYHUVRU GH

SRQWH FRPSOHWD IRUQHFH RV QtYHLV '& �.48Y H �;Y � TXH VmR HVWDELOL]DGRV SRU XP FLUFXLWR

UHJXODGRU�

� � %XIIHU GH VDtGD

$OLPHQWDGR FRP .48Y H �;Y SHOR FRQYHUVRU '&�'&� DPSOL¿FD R VLQDO GH FRQWUROH UHFHELGR

SHOR WUDQVIRUPDGRU GH SXOVR� 6H D RSHUDomR RFRUUH QRUPDOPHQWH �VHP HUUR�� R VLQDO p

WUDQVPLWLGR SDUD R JDWH GR ,*%7 DWUDYpV GH U}J? H U}Jss �

2 FLUFXLWR GH VDtGD SRVVXL GRLV 026)(7 RV TXDLV VmR FDSD]HV GH IRUQHFHU XPD FRUUHQWH

GH SLFR GH ;D SDUD R JDWH� PHOKRUDQGR R WHPSR GH GLVSDUR�FRUWH GR ,*%7�

$GLFLRQDOPHQWH� SRGH�VH VHOHFLRQDU Lu}Jss SDUD GHVFDUUHJDU D FDSDFLWkQFLD GH JDWH DWUDYpV

GH XPD IRQWH GH WHQVmR �SDGUmR� RX SRU XPD IRQWH GH FRUUHQWH� HVSHFLDOPHQWH SURMHWDGD

SDUD DV VpULHV GH ,*%7¶V GH 4:33Y �PHOKRUDQGR R WHPSR GH FRUWH GR ,*%7�� �

� � 6RIW WXUQ�RII

1R FDVR GH FXUWR�FLUFXLWR� HVWH FLUFXLWR DXPHQWD D UHVLVWrQFLD HP VpULH FRP U}Jss �

DXPHQWDQGR R WHPSR GH FRUWH GR ,*%7� (VWH DXPHQWR UHGX] R SLFR GH WHQVmR QR ODGR

'&� UHGX]LQGR gl@gw VREUH R OLQN '&�



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� -XPSHUV XWLOL]DGRV QD SODFD GR GULYHU GH FRPDQGR�

-XPSHU 'HVFULomR

-��.� 6HOHomR GR QtYHO GH HQWUDGD GR VLQDO GH FRQWUROH $EHUWR� .48Y )HFKDGR�

.8Y
-��.� 6HOHomR GR VLQDO GH HUUR GR FLUFXLWR GH ³HUURU PHPRU\´� $EHUWR� HUUR HP

QtYHO DOWR� )HFKDGR� HUUR HP QtYHO EDL[R

-��.� �57'� VXSHULRU�

-��.� �57'� LQIHULRU�

$MXVWH GH 7HPSR 0RUWR �YHU WDEHOD�

-��.� ,QWHUFRQH[mR HQWUH GULYHU VXSHULRU H LQIHULRU �WHPSR PRUWR�� $EHUWR� FRP

WHPSR PRUWR� )HFKDGR� VHP WHPSR PRUWR

-��.� 5fhWRS �YHU 7DEHOD (��� � 4;N �6.+, ������ 69N �6.+, ������

-��.� &fhWRS �YHU 7DEHOD (��� � 663sI �6.+, ������ 7:3sI �6.+, ������

-��.� 5jrqWRS �YHU 7DEHOD (��� � 55
-��.� 5jriiWRS �YHU 7DEHOD (��� � 55
-���.�� ,Ujrii�WRS �YHU 7DEHOD (��� � HTXLSDGR FRP 3
-���.�� 5jrii�VF�WRS �YHU 7DEHOD (���� HTXLSDGR FRP 55
-���.�� 'ULYH VXSHULRU � � ,*%7 RX ,*%7¶V SDUDOHORV� $EHUWR� � FDERV SDUD JDWH�

)HFKDGR� � FDER SDUD JDWH

-���.�� 5fhERW �YHU 7DEHOD (��� � 4;N �6.+, ������ 69N �6.+, ������

-���.�� &fhERW �YHU 7DEHOD (��� �663sI �6.+, ������ 7:3sI �6.+, ������

-���.�� 5jrqERW �YHU 7DEHOD (��� � 55
-���.�� 5jriiERW �YHU 7DEHOD (��� � 55
-���.�� ,Ujrii�ERW �YHU 7DEHOD (��� � HTXLSDGR FRP 3
-���.�� 5jrii�VF�ERW �YHU 7DEHOD (���� HTXLSDGR FRP 55
-���.�� 'ULYH ,QIHULRU � � ,*%7 RX ,*%7¶V SDUDOHORV� $EHUWR� � FDERV SDUD JDWH�

)HFKDGR� � FDER SDUD JDWH

-���.�� %OLQGDJHP� $EHUWR� QmR OLJDGR� )HFKDGR� /LJDGR j *1'

(VWH WHPSR SRGH VHU UHGX]LGR FRQHFWDQGR UHVLVWRUHV HP SDUDOHOR FRP R UHVLVWRU U}Jss37� �

TXH Mi H[LVWH QD SODFD GR GULYHU�

� � 0RQLWRUDPHQWR GH YSe

(VWH FLUFXLWR p UHVSRQViYHO SHOD VHQVLELOLGDGH DR FXUWR�FLUFXLWR� $WUDYpV GD PHGLomR GLUHWD

GR YSe GR ,*%7� R FLUFXLWR EORTXHLD D VDtGD GR EXIIHU �SHOR FLUFXLWR GH VRIW WXUQ�RII�� QR FDVR

GH FXUWR�FLUFXLWR H HQYLD XP VLQDO SDUD R FLUFXLWR GH HUURU PHPRU\�

2 UHFRQKHFLPHQWR GR QtYHO GH YSe GH FXUWR�FLUFXLWR p IXQomR GH USe H FSe GH GHSHQGH GR

,*%7 XWLOL]DGR� 2V YDORUHV WtSLFRV XWLOL]DGRV VmR PRVWUDGRV QD FXUYD �� )LJXUD (���

2 YDORU GH YSeoes QmR p HVWiWLFR� PDV XPD UHIHUrQFLD GLQkPLFD TXH GHFDL H[SRQHQFLDOPHQWH�

FRPHoDQGR HP� DSUR[LPDGDPHQWH� 48Y H GHFUHVFH DWp YSer|@| �8Y ? YSer|@| ? 43Y6�

GHWHUPLQDGR SRU USe� FRP XPD FRQVWDQWH GH WHPSR w �3> 8pv ? w ? 4pv� FRQWURODGR SRU



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� &RPSRQHQWHV GH DMXVWH XWLOL]DGRV QD SODFD GR GULYHU GH FRPDQGR�

5HVLVWRU 'HVFULomR

Ujrq 5HVLVWRU GH GLVSDUR �JDWH� GR ,*%7

Ujrii 5HVLVWRU GH FRUWH �JDWH� GR ,*%7

Ujrii�VF 5HVLVWRU SDUD UHGX]LU R WHPSR GR ³VRIW WXUQ�RII´

Lujrii 5HVLVWRU GH FRUWH �JDWH� DWUDYpV GH IRQWH GH FRUUHQWH

UFH 5HVLVWRU GH DMXVWH GR QtYHO GH 9FH GH FXUWR�FLUFXLWR

FFH &DSDFLWRU GH DMXVWH GR WHPSR GH GHFDLPHQWR GR 9FH GH FXUWR�FLUFXLWR

UWG 5HVLVWRU GH DMXVWH GR WHPSR PRUWR

FSe��

2 YDORU GH YSer|@| GHYH VHU DMXVWDGR SDUD SHUPDQHFHU DFLPD GR QtYHO GH YSer@| �YSe GH

VDWXUDomR� HP RSHUDomR QRUPDO �

3DUD HYLWDU XPD LQGLFDomR IDOVD GH HUUR TXDQGR R ,*%7 FRPHoD D FRQGX]LU� GHYH�VH XWLOL]DU

XP WHPSR GH GHFDLPHQWR SDUD YSeoes � &RPR R YDORU GH YSe p OLPLWDGR� LQWHUQDPHQWH� HP

43Y � R WHPSR GH GHFDLPHQWR GH YSeoes GHYH DOFDQoDU HVWH QtYHO DSyV YSe RX XPD IDOVD

LQGLFDomR GH FXUWR�FLUFXLWR RFRUUHUi �FXUYD �� )LJXUD (����

2 WHPSR QR TXDO R ,*%7 DOFDQoD RV 43Y �UHSUHVHQWDGR SRU XP ´�´¶ QD )LJXUD (��� GHSHQGH

GR SUySULR ,*%7 H GR YDORU GH U}J? XWLOL]DGR�

2V YDORUHV GH USe H FSe SRGHP VHU HQFRQWUDGRV GD )LJXUD� � �YHU RULJLQDO� � XWLOL]DQGR

9FHVWDW H 7PLQ FRPR YDORUHV GH HQWUDGD H FRP DV VHJXLQWHV OLPLWDo}HV�

� Ufh A 43N

� Ffh ? 5> :�I

� � U}J? H U}Jss

(VWHV GRLV UHVLVWRUHV VmR UHVSRQViYHLV SHOD YHORFLGDGH GH FKDYHDPHQWR GH FDGD ,*%7�

2 GULYHU SRVVXL GRLV UHVLVWRUHV GH U} �55  � QD SODFD� (VWHV YDORUHV SRGHP VHU UHGX]LGRV�

SDUD R XVR HP PyGXORV PDLRUHV RX IUHT�rQFLDV PDLV DOWDV� FRORFDQGR UHVLVWRUHV HP

SDUDOHOR FRP RV H[LVWHQWHV�



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� 9DORUHV WtSLFRV SDUD R GLVSDUR RX FRUWH GR ,*%7�

Ylw.

Yv PLQ� WLS� Pi[

48Y <=8Y 44=3Y 45=8Y
8Y 4=;Y 5=3Y 5=7Y

Ylw�

Yv PLQ� WLS� Pi[

48Y 6=9Y 7=5Y 7=;Y
8Y 4=;Y 3=98Y 3=;Y

7DEHOD (��� 7DEHOD 9HUGDGH SDUD R VLQDO GH HUUR HP QtYHO DOWR�

)DOWD 6LQDO GH 5HVHW 6LQDO GH (UUR 'LVSDUR GR ,*%7

QmR QmR � KDELOLWDGR

QmR DWLYR � GHVDELOLWDGR

VLP QmR � GHVDELOLWDGR

VLP DWLYR � GHVDELOLWDGR
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9ROW

��

�

�

��

��
9&(

,*%7

WXUQ�RQ

9&( VWDWLF �

9&( VWDWLF �

9&( VDW

7PLQ �

7PLQ �

9&(UHI  I�5&(� &&(�

)LJXUD (��� )RUPD GH RQGD GH Y�. H� IXQomR GRV SDUkPHWURV U�. H F�. �

$V VDtGDV JJ? H JJss VmR IHLWDV SDUD D FRQH[mR GH PDLV GH XP ,*%7 SRU GULYHU �,*%7¶V

SDUDOHORV�� 1HVWH FDVR QHFHVVLWD�VH GRV VLQDLV GH 21 H 2)) VHSDUDGDPHQWH SDUD D

FRQH[mR GH UHVLVWRUHV H[WHUQRV GH U}J? H U}Jss LQGHSHQGHQWHV SDUD FDGD ,*%7�

6H DSHQDV XP ,*%7 p XWLOL]DGR� VXJHUH�VH TXH DV GXDV VDtGDV �JJ? H JJss � VHMDP

FRQHFWDGDV DWUDYpV GH -���.�� H -��.�� 6XJHUH�VH WDPEpP TXH VHMDP XWLOL]DGRV GRLV

UHVLVWRUHV SDUD U}J? H GRLV SDUD U}Jss TXDQGR XWLOL]D�VH YDORUHV EDL[RV GH UHVLVWrQFLD SRLV

R SLFR GH FRUUHQWH �;D� SRGH GDQL¿FDU XP ~QLFR UHVLVWRU�

�� � ,QWHUORFN

(VWH FLUFXLWR LPSHGH TXH R ,*%7 GLVSDUH DQWHV GD GHVFDUJD FRPSOHWD GR JDWH GR RXWUR

,*%7� 3RGH�VH DMXVWDU R WHPSR PRUWR DWUDYpV GH UA( �-��.� H -��.���

3RGH�VH GHVDELOLWDU HVWH FLUFXLWR DWUDYpV GH -��.�� 'HVWH PRGR� WHP�VH GRLV GULYHUV

LQGHSHQGHQWHV�

$ 7DEHOD (�� PRVWUD D YDULDomR GR WHPSR PRUWR �wA(� HP IXQomR GRV UHVLWRUHV UA(�

(�� 3URFHGLPHQWR GH RSHUDomR



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� 9DULDomR GR WHPSR PRUWR HP IXQomR GR UHVLVWRU UA(

UWG4 @ UWG5 7HPSR 0RUWR �wWG�

43N 3=<�v
55N 4=;�v
66N 5=8�v
7:N 6=5�v
9;N 7=3�v
433N 8=3�v
<63N :=:�v
QmR FRQHFWDGR 43�v



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (��� 9DORUHV FDUDFWHUtVWLFRV GRV FRPSRQHQWHV SDUD ,*%7 ����9

6. �,*%7 0yGXOR Ujrq +, Ujrii +, FFH +sI , UFH +N, Lujrii +,
6.0 ��*%���' 55 55 663 4; 3
6.0 ���*%���' 48 48 <<3 4; 3
6.0 ���*%���' 45 45 663 4; 3
6.0 ���*%���' 45 45 663 4; 3
6.0 ���*%���' 43 43 663 4; 3
6.0 ���*%���' ;> 5 ;> 5 663 4; 3

(���� 8P ,*%7 SRU GULYH

3DUD XP FRUUHWR FKDYHDPHQWR H PRQLWRUDPHQWR GH FXUWR�FLUFXLWR GR FULYH� DOJXQV

FRPSRQHQWHV DGLFLRQDLV SRGHP VHU XWLOL]DGRV� (VWHV FRPSRQHQWHV VmR IXQo}HV GR ,*%7

XWLOL]DGR H HVWmR PRVWUDGRV QDV 7DEHODV (�� H (����

2 DMXVWH GH 5JRII�6& GHYH VHU IHLWR REVHUYDQGR D VREUHWHQVmR QR PyGXOR� HP FDVR GH

FXUWR�FLUFXLWR� 6H R OLQN '& IRU LQGXWLYR R PyGXOR SRGH VHU FKDYHDGR PDLV UDSLGDPHQWH�

(���� ,*%7¶V SDUDOHORV

$ FRQH[mR HP SDUDOHOR GH ,*%7¶V p UHFRPHQGDGD DSHQDV TXDQGR IRU XWLOL]DGR ,*%7¶V FRP

HVWUXWXUD KRPRJrQHD �,*+7�� GHVWD IRUPD HOHV WHUmR R PHVPR FRH¿FLHQWH GH WHPSHUDWXUD�

UHVXOWDQGR QXPD SHUIHLWD GLYLVmR GH FRUUHQWH VHP R DX[tOLR GH HOHPHQWRV H[WHUQRV�

'HYH�VH WHU FXLGDGR SDUD RWLPL]DU R FLUFXLWR H FRQVHJXLU D PHOKRU SHUIRUPDQFH GR ,*%7�

2V ,*%7¶V GHYHP WHU UHVLVWRUHV LQGHSHQGHQWHV GH 5JRQ H 5JRII H XP UHVLVWRU DX[LOLDU GH

HPLVVRU U. � DVVLP FRPR XP UHVLVWRU GH FROHWRU DX[LOLDU U� � 2V UHVLVWRUHV DX[LOLDUHV U}J?%�

U}Jss%� Ue%H U�% GHYHP VHU PRQWDGRV HP XP FLUFXLWR DGLFLRQDO� SUy[LPR DRV PyGXORV

SDUDOHORV H U}J?� U}Jss GHYHP VHU PXGDGRV SDUD ]HUR RKPV�

Ue% WHP R YDORU GH 3> 8 H VXD IXQomR p GH HYLWDU TXH D FRUUHQWH GH FDUJD FLUFXOH

SHOR HPLVVRU DX[LOLDU� R TXH SRGHULD ID]HU FRP TXH D WHQVmR GH HPLVVRU�WHUUD ¿FDVVH

GHVEDODQFHDGD�

U�% DVVXPH R YDORU GH 7: H VXD IXQomR p GH GLYLGLU D WHQVmR GH YSer@| QR FDVR GH FXUWR�



$SrQGLFH (� 6HPL'ULYHU 6.+,�� ���

7DEHOD (���� 9DORUHV FDUDFWHUtVWLFRV GRV FRPSRQHQWHV SDUD ,*%7 ����9

6. �,*%7 0yGXOR Ujrq +, Ujrii +, FFH +sI , UFH +N, Lujrii +,
6.0 ��*%���' 48 48 7:3 69 3
6.0 ���*%���' 45 45 7:3 69 3
6.0 ���*%���' 43 43 7:3 69 3
6.0 ���*%���' ;> 5 ;> 5 7:3 69 3
6.0 ���*%���' 9> ; 9> ; 7:3 69 3

FLUFXLWR� SDUD R PRQLWRUDPHQWR GH YSe�




