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'HGLFR HVWH WUDEDOKR D WRGRV TXH PH DSRLDUDP QHVWD MRUQDGD�

$ 'HXV�

$ &OHLGLPDU 3LQKHLUR H 5XEHQV /DQGLP� PHXV SDLV�

$ 6LOYkQLD $QWXQHV� PLQKD HVSRVD� H D $\PRUp )LOKR� )UDQFLVFR 1HYHV� 5HJLQDOGR

5RULV� PHXV JUDQGHV DPLJRV�
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$ 'HXV SHOD RSRUWXQLGDGH GH DSUHQGL]DGR H FUHVFLPHQWR� H SHOD DMXGD QRV

PRPHQWRV GLItFHLV�

$RV PHXV SDLV� 5XEHQV H &OHLGLPDU� SHOR DSRLR H D PLQKD HVSRVD� 6LOYkQLD� SHOR

FRPSDQKHLULVPR�

$RV 3URIHVVRUHV %HQMDPLP 5RGULJXHV GH 0HQH]HV H :DOPLU 0DWRV &DPLQKDV�

SHOD RULHQWDomR� LQFHQWLYR� DSUHQGL]DGR H VREUHWXGR SHOD DPL]DGH� GHVHQYROYLGRV QR

GHFRUUHU GHVWH WUDEDOKR�

$R 3URIHVVRU 3RUItULR &DEDOHLUR &RUWL]R H DRV FROHJDV )UDQFLVFR 1HYHV H *XVWDYR

3DUPD� SHOD DPL]DGH H SHOD JUDQGH FRQWULEXLomR QD SDUWH H[SHULPHQWDO GHVWH WUDEDOKR�

$RV 3URIHVVRUHV )HUQDQGR *RPLGH� 6HOrQLR 5� 6LOYD� %UD] &� )LOKR� /XtV (GXDUGR

%RUJHV H 3\UDPR 3� GD &RVWD -U SHODV YDOLRVDV FRQWULEXLo}HV WpFQLFDV QHVWH WUDEDOKR� H DRV

3URIHVVRUHV /XtV $� $JXLUUH� $QW{QLR GH 3� %UDJD� -RVp &DUORV 5� 2OLYHLUD� 3DXOR )� 6HL[DV�

-RVp /� 6LOYLQR H (YDQGUR $UD~MR SHORV YDOLRVRV HQVLQDPHQWRV QDV GLVFLSOLQDV�

$RV DPLJRV GD SyV�JUDGXDomR� HP HVSHFLDO D ³WXUPD GR DOPRoR´� SHOR DJUDGiYHO

FRQYtYLR�

$ &RRUGHQDomR GR 33*((� SHOR HPSHQKR QD PHOKRULD GR &XUVR H GDV FRQGLo}HV

RIHUHFLGDV D QyV� DOXQRV� H DRV IXQFLRQiULRV GD VHFUHWDULD 5RMDQH &DVWUR H +HLWRU� SHOD

DPL]DGH H SHOR DSRLR jV PLQKDV DWLYLGDGHV FRPR DOXQR GR 3URJUDPD�

$ WRGRV RV SURIHVVRUHV� DOXQRV H IXQFLRQiULRV GR &3'((�8)0* H GR

'((63�8)3( TXH GLUHWD RX LQGLUHWDPHQWH FRQWULEXtUDP SDUD D UHDOL]DomR GHVWH WUDEDOKR�

¬ &$3(6 H j )$3(0,*� SHOR VXSRUWH ¿QDQFHLUR�
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³1D YLGD Vy Gi IUXWR R TXH FXVWD WUDEDOKR GH FRUSR H GH HVStULWR� /XWDU� OXWDU VHPSUH�

HLV D YLGD� &RP DOPD IRUWH H QREUH LQWHQomR SRGH�VH FRQVHJXLU PRUDOPHQWH WXGR TXH VH

GHVHMD�́

6FKHIIHO �SRHWD DOHPmR�
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(VWH WUDEDOKR WUDWD GR SUREOHPD GH REVHUYDomR GH HVWDGRV SDUD R FRQWUROH GH VLVWHPDV

GLQkPLFRV UiSLGRV� QmR�OLQHDUHV� FRP GLVW~UELRV� HP WHPSR UHDO� 1HOH� p DSUHVHQWDGD XPD

QRYD SURSRVWD GH REVHUYDomR GH HVWDGRV GH VLVWHPDV GLQkPLFRV HP WHPSR UHDO XWLOL]DQGR

R DOJRULWPR 1HR�)X]]\�1HXURQ FRP WUHLQDPHQWR RQ�OLQH� FRP FRQYHUJrQFLD HP DSHQDV XP

SDVVR� 3DUD HVWH WLSR GH WUHLQDPHQWR� XWLOL]D�VH XPD HTXDomR GH PDSHDPHQWR HQWUH RV

HVWDGRV REVHUYDGRV H RV HVWDGRV D VHUHP FRPSDUDGRV FRP RV PHGLGRV�

)RL GHPRQVWUDGR XP WHRUHPD TXH SHUPLWH D DGHTXDGD HVFROKD GH XPD HTXDomR

GH PDSHDPHQWR� GHQWUH DTXHODV FDQGLGDWDV� )RUDP GHVHQYROYLGDV H[SUHVV}HV YiOLGDV SDUD

HTXDo}HV GH PDSHDPHQWR FRP GHWHUPLQDGDV FDUDFWHUtVWLFDV� (VWDV H[SUHVV}HV SRGHP

VHU DSOLFDGDV QR SUREOHPD GH REVHUYDomR GH TXDOTXHU VLVWHPD GLQkPLFR HP WHPSR UHDO

TXH SRVVLELOLWH D REWHQomR GHVWH WLSR GH HTXDo}HV GH PDSHDPHQWR� (P VHJXLGD� IRL

UHVWULQJLGR R XQLYHUVR GH HTXDo}HV GH PDSHDPHQWR SDUD XPD GHWHUPLQDGD FODVVH� VHQGR

GHPRQVWUDGD XPD H[SUHVVmR SDUD DWXDOL]DomR GRV SHVRV FRP WD[D GH DSUHQGL]DGR yWLPD�

TXH OHYDUi R REVHUYDGRU j FRQYHUJrQFLD HP DSHQDV XP SDVVR GH FiOFXOR�

%DVHDGRV QHVWD SURSRVWD� IRUDP GHVHQYROYLGRV TXDWUR REVHUYDGRUHV GH HVWDGRV

SDUD D PiTXLQD GH LQGXomR �XP REVHUYDGRU GH ÀX[RV GH URWRU H WUrV REVHUYDGRUHV GH

YHORFLGDGH URWyULFD� FRP HTXDo}HV GH PDSHDPHQWR SHUWHQFHQWHV j UHIHULGD FODVVH� (VWHV

REVHUYDGRUHV IRUDP DSOLFDGRV QR DFLRQDPHQWR GH XPD PiTXLQD GH LQGXomR� TXH p XP

VLVWHPD GLQkPLFR QmR�OLQHDU� PXOWLYDULiYHO� DFRSODGR� VXMHLWR D GLVW~UELRV� FXMR FRQWUROH GHYH

VHU IHLWR HP WHPSR UHDO H FXMR WHPSR GH UHVSRVWD GHYH VHU UiSLGR R VX¿FLHQWH SDUD XP

VDWLVIDWyULR GHVHPSHQKR GLQkPLFR GR DFLRQDPHQWR� (VWHV REVHUYDGRUHV IRUDP YDOLGDGRV

DWUDYpV GH DQiOLVHV H WHVWHV GH VLPXODomR H H[SHULPHQWDLV QR FRQWUROH YHWRULDO GH XP PRWRU

GH LQGXomR FRP URWRU HP JDLROD�
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7KLV ZRUN WUHDWV WKH SUREOHP RI VWDWH REVHUYDWLRQ IRU WKH FRQWURO RI IDVW� QRQ�OLQHDU G\QDPLF

V\VWHPV� ZLWK GLVWXUEDQFHV� LQ UHDO WLPH� $ QHZ DOJRULWKP IRU VWDWH REVHUYDWLRQ RI G\QDPLF

V\VWHPV EDVHG RQ D 1HR�)X]]\�1HXURQ ZLWK RQ�OLQH WUDLQLQJ DQG FRQYHUJHQFH LQ MXVW RQH

VWHS LV SURSRVHG� ,W ZDV QHFHVVDU\ WKH XVH RI D PDSSLQJ HTXDWLRQ EHWZHHQ WKH REVHUYHG

VWDWHV DQG WKH VWDWHV ZKLFK DUH VXSSRVHG WR EH FRPSDUHG ZLWK WKH PHDVXUHG RQHV�

$ WKHRUHP ZKLFK DOORZV WKH DSSURSULDWH FKRLFH RI D PDSSLQJ HTXDWLRQ

ZDV LQWURGXFHG� ([SUHVVLRQV ZHUH GHYHORSHG IRU PDSSLQJ HTXDWLRQV ZLWK VSHFL¿F

FKDUDFWHULVWLFV� 7KHVH H[SUHVVLRQV FDQ EH H[WHQGHG WR WKH REVHUYDWLRQ SUREOHP RI DQ\

G\QDPLF V\VWHP LQ UHDO WLPH ZKLFK PDNHV SRVVLEOH WKH REWDLQPHQW RI WKLV NLQG RI PDSSLQJ

HTXDWLRQ� $IWHU WKDW� WKH XQLYHUVH RI PDSSLQJ HTXDWLRQV ZDV UHVWULFWHG WR D FHUWDLQ FODVV� ,W

ZDV GHPRQVWUDWHG DQ H[SUHVVLRQ IRU WKH XSGDWLQJ RI WKH ZHLJKWV ZLWK RSWLPXP OHDUQLQJ UDWH�

ZKLFK JXDUDQWHHV WKH REVHUYHU FRQYHUJHQFH LQ MXVW RQH VWHS�

%DVHG RQ WKLV SURSRVDO� IRXU LQGXFWLRQ PDFKLQH VWDWH REVHUYHUV ZHUH GHYHORSHG

�RQH URWRU ÀX[HV REVHUYHU DQG WKUHH URWRU VSHHG REVHUYHUV� ZKLWK PDSSLQJ HTXDWLRQV

EHORQJLQJ WR WKH UHIHUUHG FODVV� 7KHVH REVHUYHUV ZHUH DSSOLHG LQ DQ LQGXFWLRQ PRWRU GULYH

V\VWHP� ,QGXFWLRQ PDFKLQHV DUH QRQ�OLQHDU� PXOWLYDULDEOH DQG FRXSOHG G\QDPLF V\VWHPV�

VXEMHFWHG WR GLVWXUEDQFHV� ZKRVH FRQWURO VKRXOG EH PDGH LQ UHDO WLPH DQG ZKRVH WLPH

UHVSRQVH VKRXOG EH IDVW HQRXJK IRU D VDWLVIDFWRU\ G\QDPLF SHUIRUPDQFH RI WKH HOHFWULF GULYH�

7KHVH REVHUYHUV ZHUH YDOLGDWHG WKURXJK DQDO\]HV DQG VLPXODWLRQV DQG H[SHULPHQWDO WHVWV

LQ WKH YHFWRU FRQWURO RI D VTXLUUHO�FDJH LQGXFWLRQ PRWRU�
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/LVWD GH )LJXUDV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/LVWD GH 7DEHODV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � � ,QWURGXomR *HUDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � ,QWURGXomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � (VWDGR GD $UWH HP 2EVHUYDGRUHV GH )OX[R SDUD $FLRQDPHQWRV (OpWULFRV GR
0RWRU GH ,QGXomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � (VWDGR GD $UWH HP 2EVHUYDGRUHV GH 9HORFLGDGH SDUD $FLRQDPHQWRV
(OpWULFRV GR 0RWRU GH ,QGXomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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��� � &RQWULEXLo}HV GD 7HVH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � &RQFOXV}HV H 2UJDQL]DomR GR 7H[WR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � � ,QWURGXomR jV 5HGHV 1HR�IX]]\�1HXURQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � ,QWURGXomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � $OJRULWPR 1HR�)X]]\�1HXURQ �1)1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� � (VWUXWXUD GR 1HR�)X]]\�1HXURQ >���@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� � $OJRULWPR GH $SUHQGL]DGR >���@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

������� � $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD >��@ � � � ���

����� � 1HR�)X]]\�1HXURQ *HQHUDOL]DGR >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � &RQFOXV}HV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � � 2EVHUYDGRUHV GH (VWDGRV 1HR�)X]]\�1HXURQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � ,QWURGXomR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � 2EVHUYDGRU GH (VWDGRV 1)1 >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� � (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD
SDUD XPD 'HWHUPLQDGD &ODVVH GH (TXDo}HV GH 0DSHDPHQWR � � � � � � � � � ���

��� � 2EVHUYDGRU GH )OX[R 5RWyULFR 8WLOL]DQGR R $OJRULWPR 1HR�)X]]\�1HXURQ >��@ � ���

����� � 'H¿QLomR GD WRSRORJLD GD UHGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� � 'HVHQYROYLPHQWR GR 2EVHUYDGRU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



6XPiULR YLLL

������� � (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH
$SUHQGL]DGR ÏWLPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � 2EVHUYDGRU GH 9HORFLGDGH 5RWyULFD 8WLOL]DQGR R $OJRULWPR
1HR�)X]]\�1HXURQ� 3ULPHLUD H 6HJXQGD 3URSRVWDV � � � � � � � � � � � � � � � � � � � � � � � ���

����� � 'H¿QLomR GD WRSRORJLD GD UHGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� � 'HVHQYROYLPHQWR GR 2EVHUYDGRU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

������� � (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH
$SUHQGL]DGR ÏWLPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� � 2EVHUYDGRU GH 9HORFLGDGH 5RWyULFD 8WLOL]DQGR R $OJRULWPR
1HR�)X]]\�1HXURQ� 7HUFHLUD 3URSRVWD >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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GXIRV 'LUHFW 8QLYHUVDO )LHOG 2ULHQWHG &RQWURO�6WDWRU )OX[
IFHP )RUoD &RQWUD (OHWUR 0RWUL]
LF ,QWHOLJrQFLD &RPSXWDFLRQDO
LJEW ,QVXODWHG *DWH %LSRODU 7UDQVLVWRU
ODH /DERUDWyULR GH $FLRQDPHQWRV (OpWULFRV
PFD 0iTXLQD RX 0RWRU GH &RUUHQWH &RQWtQXD
PFF 0iTXLQD RX 0RWRU GH &RUUHQWH $OWHUQDGD
PL 0iTXLQD RX 0RWRU GH ,QGXomR
PLPR 0XOWLSOH ,QSXW�0XOWLSOH 2XWSXW
POS 0XOWL /D\HU 3HUFHSWURQ
PUDV 0RGHO 5HIHUHQFH $GDSWLYH 6\VWHP
QIQ 1HR�)X]]\�1HXURQ
SF 3HUVRQDO &RPSXWHU
SUY 3DUWLGD H 5HYHUVmR GH 9HORFLGDGH
SZP 3XOVH :LGWK 0RGXODWLRQ
UQD 5HGHV 1HXUDLV $UWL¿FLDLV
VFU 6LOLFRQ &RQWUROOHG 5HFWL¿HU
VL 6LVWHPD ,QWHUQDFLRQDO GH 8QLGDGHV
VLVR 6LQJOH ,QSXW�6LQJOH 2XWSXW
VP 6OLGLQJ 0RGH
Y VL 9ROWDJH 6RXUFH ,QYHUWHU
Y VV 9DULDEOH 6WUXFWXUH 6\VWHP
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E &RH¿FLHQWH GH DWULWR YLVFRVR �Q=p=v�
h (UUR DEVROXWR
i+=, )XQomR GH QHEXOL]DomR�GHVQHEXOL]DomR GR 1)1
I +=, )XQomR GH QHEXOL]DomR�GHVQHEXOL]DomR GD UHGH 1)1
j+=, )XQomR GH PDSHDPHQWR HQWUH |_ H }_

k+=, )XQomR GH PDSHDPHQWR HQWUH a| H a}
l &RUUHQWH LQVWDQWkQHD �D�
�l 9HWRU FRUUHQWH LQVWDQWkQHD �D�
L &RUUHQWH �$� RX Q~PHUR GH HQWUDGDV GD UHGH 1)1
M 0RPHQWR GH ,QpUFLD �Q=p=v2�
O ,QGXWRU� LQGXWkQFLD �K� RX Q~PHUR GH VDtGDV GD UHGH 1)1
P� 1~PHUR GH IXQo}HV GH SHUWLQrQFLD GD HQWUDGD L GD UHGH 1)1
s 2SHUDGRU GHULYDGD
S 1~PHUR GH SyORV
U 5HVLVWRU� UHVLVWrQFLD �
�
w 7HPSR �v�
W 3HUtRGR GH DPRVWUDJHP �v�
We &RQMXJDGR HOHWURPDJQpWLFR �1�P�
WS &RQMXJDGR GH FDUJD �1�P�
Wo &RQMXJDGR UHVLVWHQWH �1�P�
y 7HQVmR LQVWDQWkQHD �9�
�y 9HWRU WHQVmR LQVWDQWkQHD �9�
Y 7HQVmR �9�
Z 3HVRV GD UHGH 1)1
{ (QWUDGD GR VLVWHPD D VHU REVHUYDGR RX GR REVHUYDGRU 1)1
| (VWDGR D VHU REVHUYDGR
a| (VWDGR REVHUYDGR H VDtGD GD UHGH 1)1
}_ (VWDGR GHVHMDGR� SDUD WUHLQDPHQWR GD UHGH 1)1
a} (VWDGR REVHUYDGR D VHU FRPSDUDGR FRP }_� SDUD WUHLQDPHQWR GD UHGH 1)1
� 7D[D GH DSUHQGL]DGR GD UHGH 1)1 VHP HTXDomR GH PDSHDPHQWR
% (UUR TXDGUiWLFR
�e ÆQJXOR HQWUH R HL[R GLUHWR H R HL[R GD IDVH d GR HVWDWRU �udg�
�o 3RVLomR GR URWRU �udg�
� (QODFH GH ÀX[R �Ze�
�� 9HWRU HQODFH GH ÀX[R �Ze�
� *UDX GH SHUWLQrQFLD
� 7D[D GH DSUHQGL]DGR GD UHGH 1)1 FRP HTXDomR GH PDSHDPHQWR
�o 3RVLomR GR YHWRU ÀX[R GH URWRU �udg�
� &RH¿FLHQWH GH GLVSHUVmR GD PiTXLQD
� &RQVWDQWH GH WHPSR �v�
$e 9HORFLGDGH DQJXODU GR VLVWHPD GH FRRUGHQDGDV �udg@v�
$o 9HORFLGDGH DQJXODU GR URWRU �udg@v�
$ro 9HORFLGDGH DQJXODU GH HVFRUUHJDPHQWR �udg@v�
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a|>a} 9HWRU GH HVWDGRV REVHUYDGRV
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� 9DORU GH UHIHUrQFLD RX FRQMXJDGR GH XP YHWRU
a 9DORU HVWLPDGR RX REVHUYDGR
g 9DORU GHVHMDGR SDUD WUHLQDPHQWR GD UHGH 1)1
h 5HODWLYR DR VLVWHPD GH HL[RV gt QXP UHIHUHQFLDO JHQpULFR
m 5HODWLYR DR SDVVR GD PDOKD GR REVHUYDGRU 1)1
q 5HODWLYR DR SDVVR GD PDOKD GH FRQWUROH
u 5HODWLYR DR VLVWHPD GH HL[RV gt QXP UHIHUHQFLDO ¿[R QR URWRU
v 5HODWLYR DR VLVWHPD GH HL[RV gt QXP UHIHUHQFLDO ¿[R QR HVWDWRU
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u> v> w 5HODWLYR jV IDVHV GR VLVWHPD DEF GH DOLPHQWDomR GR FRQYHUVRU
d> e> f 5HODWLYR jV IDVHV GR VLVWHPD DEF GH VDtGD GR FRQYHUVRU
�> � 5HODWLYR DRV HL[RV GR VLVWHPD GH UHIHUrQFLD ¿[R QR HVWDWRU
g> t 5HODWLYR DRV HL[RV GR VLVWHPD GH UHIHUrQFLD DUELWUiULR
J 5HIHUHQWH DR REVHUYDGRU GH ÀX[R GH *RSLQDWK
l (QWUDGD JHQpULFD GD UHGH 1)1
m ,QVWDQWH JHQpULFR GH DPRVWUDJHP GD PDOKD GR REVHUYDGRU
n� 3ULPHLUD IXQomR GH SHUWLQrQFLD DWLYD GD HQWUDGD l GD UHGH 1)1
n� . 4 6HJXQGD IXQomR GH SHUWLQrQFLD DWLYD GD HQWUDGD l GD UHGH 1)1
o 6DtGD JHQpULFD GD UHGH 1)1
ou 5HODWLYR j GLVSHUVmR GR URWRU
ov 5HODWLYR j GLVSHUVmR GR HVWDWRU
p 5HODWLYR DR ÀX[R P~WXR
p� )XQomR GH SHUWLQrQFLD GD HQWUDGD l GD UHGH 1)1
Q 5HODWLYR DR REVHUYDGRU GH ÀX[R 1)1
q ,QVWDQWH JHQpULFR GH DPRVWUDJHP GR SURJUDPD GH FRQWUROH
u 5HODWLYR DR URWRU
v 5HODWLYR HVWDWRU
$o 5HODWLYR j YHORFLGDGH GR URWRU
�o 5HODWLYR DR ÀX[R GH URWRU
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1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD �a$o 1)1����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� FRP R
REVHUYDGRU GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R
1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD �a$o 1)1����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� FRP R
REVHUYDGRU GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R
1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD �a$o 1)1����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� XWLOL]DQGR R
ÀX[R GR PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$o 1)1��� � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� XWLOL]DQGR R
ÀX[R GR PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$o 1)1��� � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� XWLOL]DQGR R
ÀX[R GR PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$o 1)1��� � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� XWLOL]DQGR R
ÀX[R GR PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$o 1)1��� � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D $5& HP EDL[DV YHORFLGDGHV �a$o
1)1��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D $5& HP EDL[DV YHORFLGDGHV �a$o
1)1��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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/LVWD GH )LJXUDV ��
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��� AfEr�/uEr�

���� GR FRQWUROH '8)25 GD PiTXLQD GH LQGXomR FRP D
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VHJXQGD SURSRVWDV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� (UUR GH REVHUYDomR PpGLR ��� GR REVHUYDGRU GH YHORFLGDGH �WHUFHLUD SURSRVWD� ���
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$V OLQKDV GH PDQXIDWXUD QXPD SODQWD LQGXVWULDO JHUDOPHQWH HQYROYHP XP RX PDLV VLVWHPDV

GH DFLRQDPHQWRV HOpWULFRV GH FRQMXJDGR FRQWURODGR D YHORFLGDGH YDULiYHO� TXH VmR

XWLOL]DGRV HP EUDoRV GH URE{V� PRLQKRV GH SDSHO� WUH¿ODGRUDV� OLQKDV GH SURFHVVDPHQWR GH

SOiVWLFR H ¿EUDV� HQWUH RXWURV SURFHVVRV� $Wp D GpFDGD GH ��� HVWDV DSOLFDo}HV UHTXHULDP R

XVR GH DFLRQDPHQWRV GH FRUUHQWH FRQWtQXD� Mi TXH RV DFLRQDPHQWRV GH FRUUHQWH DOWHUQDGD

QmR HUDP FDSD]HV GH YDULDU D YHORFLGDGH VXDYHPHQWH GHYLGR D VXD RSHUDomR j IUHT�rQFLD

¿[D �RX SUy[LPD GHVWD� GH DOLPHQWDomR GD UHGH� FRP R WLSR GH FRQWUROH GD pSRFD >��@�

(P ����� R ODERUDWyULR GH SHVTXLVDV GD *HQHUDO (OHFWULF LQWURGX]LX D XWLOL]DomR

GH WRSRORJLDV 9ROWDJH 6RXUFH ,QYHUWHU �96,� FRP 6LOLFRQ &RQWUROOHG 5HFWL¿HU �6&5V� QR

FRQWUROH GH 0&$� 2 FRQWUROH HUD HVFDODU� FRP YDULDomR GD IUHT�rQFLD GH DOLPHQWDomR GR

PRWRU GH LQGXomR �0,�� PDQWHQGR�VH D UHODomR WHQVmR�IUHT�rQFLD FRQVWDQWH� D ¿P GH HYLWDU

D VDWXUDomR GR IHUUR H PHOKRUDU D VDtGD GH FRQMXJDGR HP YiULDV YHORFLGDGHV >��@� (VWH H

RXWURV IDWRV SURYRFDUDP R LQtFLR GD XWLOL]DomR GH 0&$ RQGH HUDP XWLOL]DGRV DSHQDV 0&&�

$V WpFQLFDV GH FRQWUROH YHWRULDO �>�@� >�@� >��@� >��@� >��@� >��@� >��@� >��@� >���@�

VXUJLUDP QR ¿QDO GD GpFDGD GH ��� D ¿P GH SURSRUFLRQDU DFLRQDPHQWRV HOpWULFRV GH

FRQMXJDGR FRQWURODGR FRP R PRWRU GH LQGXomR� 2 VXUJLPHQWR GHVWDV WpFQLFDV� MXQWDPHQWH

FRP R GHVHQYROYLPHQWR GH GLVSRVLWLYRV VHPLFRQGXWRUHV GH SRWrQFLD �FRP FDSDFLGDGH

FDGD YH] PDLRU GH FRUUHQWH H WHQVmR� H GD PLFURHOHWU{QLFD �PLFURSURFHVVDGRUHV�

PLFURFRQWURODGRUHV H SURFHVVDGRUHV GH VLQDLV FDGD YH] PDLV UiSLGRV� OHYRX D LQG~VWULD

D LU VXEVWLWXLQGR JUDGDWLYDPHQWH RV PRWRUHV GH FRUUHQWH FRQWtQXD SRU PRWRUHV GH LQGXomR�

&RPR DV WpFQLFDV GH FRQWUROH YHWRULDO SUHFLVDP GD LQIRUPDomR TXDQWR D SRVLomR H
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R PyGXOR GR YHWRU ÀX[R �GH URWRU� GH HVWDWRU RX P~WXR�� VXUJLX D QHFHVVLGDGH GH REWHQomR

GHVWDV JUDQGH]DV� ,VWR SRGH VHU IHLWR DWUDYpV GD PHGLomR GLUHWD� RX SRU PpWRGRV LQGLUHWRV�

FRPR VHUi YLVWR QD SUy[LPD VHomR�

(P VLVWHPDV LQGXVWULDLV FRP FRQWUROH GH YHORFLGDGH H FRQMXJDGR H HP PXLWDV

DSOLFDo}HV GH WUDQVSRUWH� R VLVWHPD GH FRQWUROH HP PDOKD IHFKDGD p EDVHDGR QD PHGLomR

GD YHORFLGDGH RX SRVLomR GR PRWRU� DWUDYpV GH XP VHQVRU HP VHX HL[R� 2V VHQVRUHV

GH SRVLomR H YHORFLGDGH SUHFLVDP VHU LQVWDODGRV QR HL[R GD PiTXLQD� DXPHQWDQGR RV

FXVWRV H GLPLQXLQGR D FRQ¿DELOLGDGH GR VLVWHPD GH DFLRQDPHQWR >��@� $ ¿P GH HOLPLQDU

HVWHV VHQVRUHV� IRUDP SURSRVWRV YiULRV DOJRULWPRV GH HVWLPDomR GD SRVLomR RX YHORFLGDGH�

JHUDOPHQWH EDVHDGRV QRV SDUkPHWURV GD PiTXLQD H QDV PHGLo}HV GDV WHQV}HV H�RX

FRUUHQWHV GH DOLPHQWDomR GR PRWRU�

2 WHUPR VHQVRUOHVV �³VHP VHQVRUHV´� OLWHUDOPHQWH� VXUJLX SDUD GHVLJQDU HVWD

WpFQLFD GH DFLRQDPHQWRV HOpWULFRV GHVSURYLGRV GRV VHQVRUHV GH SRVLomR H GH YHORFLGDGH�

&RQYpP VDOLHQWDU TXH DLQGD VmR QHFHVViULRV RV VHQVRUHV GH FRUUHQWH H�RX GH WHQVmR SDUD D

REWHQomR GH XP DFLRQDPHQWR HOpWULFR GH DOWR GHVHPSHQKR� 2V DFLRQDPHQWRV GH VLVWHPDV

GH DOWR GHVHPSHQKR VmR DTXHOHV FRP SUHFLVmR GH YHORFLGDGH GH DWp ����� ODUJD IDL[D GH

YHORFLGDGH ������ SHOR PHQRV� H WUDQVLWyULR GH UHVSRVWD UiSLGR SDUD D PDOKD GH FRQWUROH

GH YHORFLGDGH >��@� $WXDOPHQWH� WRGRV RV GULYHV 96, GH DSOLFDomR JHUDO SDUD DFLRQDPHQWRV

HOpWULFRV GD 0, SRVVXHP D RSomR GH FRQWUROH YHWRULDO VHQVRUOHVV >��@�

(VWLPD�VH TXH VLVWHPDV DGDSWDWLYRV SRU PRGHOR GH UHIHUrQFLD �05$6� H VLVWHPDV

EDVHDGRV HP ,QWHOLJrQFLD &RPSXWDFLRQDO �,&� WHUmR XP SDSHO FDGD YH] PDLRU QR IXWXUR�

3RU H[HPSOR� D ³,QWHOOLJHQW 0RWLRQ &RQWURO *URXS´ �,0&*� GD 8QLYHUVLGDGH GH $EHUGHHQ

HVWi GHVHQYROYHQGR GLIHUHQWHV WLSRV GH FRQWUROH� FRP HVWLPDGRUHV GH ÀX[R� FRQMXJDGR H

YHORFLGDGH EDVHDGRV HP ,&� $ <DVNDZD DWXDOPHQWH FRPHUFLDOL]D XP LQYHUVRU FRP FRQWUROH

YHWRULDO TXH XWLOL]D XP REVHUYDGRU GH ÀX[R FRP FRQWUROH QHXUDO >���@� 0DLRUHV GHWDOKHV

VREUH D ,& SRGHP VHU YLVWRV HP >��@� >��@� >��@� >��@� >��@� >��@� >��@ H >���@�

1R PHUFDGR DWXDO GD DXWRPDomR LQGXVWULDO� RV GULYHV LVRODGRV SDUD DFLRQDPHQWR

GRPLQDP R PHUFDGR� (QWUHWDQWR� WXGR LQGLFD TXH IXWXUDPHQWH HOHV VHUmR VXEVWLWXtGRV

SRU VLVWHPDV GH GULYHV TXH XWLOL]DP SODWDIRUPD EDVHDGD HP FRQWUROH SRU FRPSXWDGRUHV�

FRP GLYHUVRV GULYHV� PRWRUHV� VHQVRUHV H HTXLSDPHQWRV GH SURFHVVDPHQWR� ,VWR SHUPLWLUi
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D LPSOHPHQWDomR GH HVWUDWpJLDV LQWHJUDGDV GH FRPXQLFDomR� SRVVLELOLWDQGR XPD PDLRU

LQWHUDomR HQWUH WRGDV DV SDUWHV LQWHJUDQWHV GR SURFHVVR SURGXWLYR LQGXVWULDO >��@�

3RUWDQWR� RV DFLRQDPHQWRV VHP VHQVRU GH YHORFLGDGH� XWLOL]DQGR WpFQLFDV GH ,&

H FRQWURODGRV SRU FRPSXWDGRU HVWmR GH DFRUGR FRP D WHQGrQFLD GR GHVHQYROYLPHQWR

WHFQROyJLFR PXQGLDO HP DFLRQDPHQWRV HOpWULFRV�

1HVWH FDStWXOR� VHUi IHLWR XP OHYDQWDPHQWR GR HVWDGR GD DUWH QDV OLQKDV GH

SHVTXLVD GH REVHUYDGRUHV GH ÀX[RV H GH YHORFLGDGH SDUD D 0,� 6HUmR YLVWDV DV SULQFLSDLV

WpFQLFDV H[LVWHQWHV SDUD D REWHQomR GRV ÀX[RV H GD YHORFLGDGH GD 0,� EHP FRPR RV VHXV

SULQFLSDLV SUREOHPDV� $OpP GLVVR� VHUmR YLVWDV DV FRQWULEXLo}HV DWLQJLGDV QHVWH WUDEDOKR�
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(P ����� /XHPEHUJHU >��@ GHVFUHYHX R FRQFHLWR GH REVHUYDGRUHV GH HVWDGR DSOLFDGR D

VLVWHPDV PXOWLYDULiYHLV�

(P ����� *RSLQDWK >��@ GHVHQYROYHX XPDPHWRGRORJLD GH SURMHWR GH FRQWURODGRUHV

H REVHUYDGRUHV GH HVWDGR SDUD VLVWHPDV PXOWLYDULiYHLV H /XHPEHUJHU >��@ IXQGDPHQWRX D

WHRULD GH REVHUYDGRUHV GH HVWDGR SDUD VLVWHPDV OLQHDUHV PXOWLYDULiYHLV�

2 DGYHQWR GR FRQWUROH YHWRULDO SRU RULHQWDomR SHOR FDPSR �>�@ H >��@� VHUYLX FRPR

PRWLYDomR SDUD D SHVTXLVD GD REWHQomR GR YHWRU ÀX[R� ,QLFLDOPHQWH� GLYHUVDV IRUPDV GH

DTXLVLomR GR YHWRU ÀX[R IRUDP SURSRVWDV� VHQVRUHV GH HIHLWR +DOO� ERELQDV H[SORUDGRUDV�

ERELQDV LQGLYLGXDLV GR HQURODPHQWR GH HVWDWRU� H HVWLPDGRUHV H REVHUYDGRUHV GH ÀX[R >��@�

'HQWUH DV IRUPDV GH REWHQomR GR YHWRU ÀX[R� XPD GDV PDLV XWLOL]DGD p D HVWLPDomR RX

REVHUYDomR GR ÀX[R� GHYLGR j VXD IDFLOLGDGH H EDL[R FXVWR GH LPSOHPHQWDomR�

$ PDQHLUD PDLV VLPSOHV GH ID]HU XPD HVWLPDomR GH HVWDGRV GD 0,� XWLOL]DQGR

RV FRQFHLWRV GH REVHUYDomR� p DWUDYpV GH XP HVWLPDGRU� TXH QDGD PDLV p GR TXH XP

PRGHOR GD PiTXLQD GH LQGXomR� HP PDOKD DEHUWD� ,VWR VLJQL¿FD TXH� PHVPR FRQVLGHUDQGR
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TXH DV FRQGLo}HV LQLFLDLV GD PiTXLQD H DV GR HVWLPDGRU FRLQFLGDP �R TXH VHULD SRXFR

SURYiYHO�� R HVWLPDGRU QmR DFRPSDQKD DV PXGDQoDV DOHDWyULDV VRIULGDV SHOD PiTXLQD

�UXtGRV� YDULDo}HV SDUDPpWULFDV� HWF��� GL¿FXOWDQGR D VXD FRQYHUJrQFLD� $OpP GLVVR� D

GLQkPLFD GR HVWLPDGRU p LJXDO j GR VLVWHPD� TXDQGR GHVHMD�VH TXH D GLQkPLFD GR HVWLPDGRU

�RX REVHUYDGRU� VHMD PDLV UiSLGD GR TXH D GR VLVWHPD� D ¿P GH SRVVLELOLWDU XPD ERD

UHVSRVWD QR FRQWUROH TXH XWLOL]D D LQIRUPDomR GD YDULiYHO HVWLPDGD� 3DUD UHVROYHU HVWH

SUREOHPD� XWLOL]D�VH XPD UHDOLPHQWDomR SDUD FRUUHomR GD FRQYHUJrQFLD GR HVWLPDGRU� 1HVWH

FDVR� WHPRV XP REVHUYDGRU SURSULDPHQWH GLWR� 1D ¿J���� WHPRV R GLDJUDPD GH EORFRV GH

XP REVHUYDGRU GH HVWDGRV FRQYHQFLRQDO� $ UHDOLPHQWDomR SRGH VHU YLVWD DQDOLWLFDPHQWH QD

HT����� SHOR WHUPR N=
k
F=a[+w,�\+w,

l
�

�

a[ +w, @D=a[+w,.E=X+w, .N=
k
F=a[+w,�\+w,

l
�����

(VWLPDGRU

.

0iTXLQD GH

,QGXomR
&

8
<

2EVHUYDGRU

;

< �

B

A

;
A

&
A

;
A

x

x

)LJXUD ���� 'LDJUDPD GH %ORFRV GH XP 2EVHUYDGRU

&RQYpP VDOLHQWDU TXH QD iUHD GH FRQWUROH FOiVVLFD� QmR Ki GLVWLQomR HQWUH

HVWLPDGRU H REVHUYDGRU GH HVWDGRV� HVWD p IHLWD DSHQDV QD iUHD GH FRQWUROH GH

DFLRQDPHQWRV HOpWULFRV H VHUi DGRWDGD QHVWH WH[WR�
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8PD GDV SULPHLUDV DSOLFDo}HV SUiWLFDV GH XP REVHUYDGRU GH ÀX[R IRL IHLWD SRU

.XERWD H RXWURV >��@� HP ����� RQGH IRL SURSRVWR XP REVHUYDGRU GH ÀX[R� XWLOL]DGR QR

DFLRQDPHQWR GH XP PRWRU GH LQGXomR� YLD PLFURSURFHVVDGRU�

(P ����� +RUL H RXWURV >��@ ¿]HUDP XPD JHQHUDOL]DomR H FODVVL¿FDomR GH

REVHUYDGRUHV GH ÀX[R FRQYHQFLRQDLV�

9HUJKHVH H 6DQGHUV >���@� HP ����� DSOLFDUDP R FRQFHLWR GH REVHUYDGRUHV GH

HVWDGR SDUD PiTXLQDV GH LQGXomR� QD REVHUYDomR GR ÀX[R GH URWRU H FULDUDP R WHUPR

HVWLPDGRU� ID]HQGR FODUD GLVWLQomR HQWUH HVWLPDGRUHV H REVHUYDGRUHV GH HVWDGR SDUD

PiTXLQDV GH LQGXomR�

2 VXUJLPHQWR GHVWDV H GH RXWUDV SURSRVWDV GH REVHUYDGRUHV GH ÀX[R PRWLYRX

-DQVHQ H /RUHQ] >��@� HP ����� D LQWURGX]LUHP XPD QRYD PHWRGRORJLD SDUD DQiOLVH GH

YDULDo}HV SDUDPpWULFDV GRV REVHUYDGRUHV GH ÀX[R FRQYHQFLRQDLV� XWLOL]DQGR )XQo}HV GH

5HVSRVWD HP )UHT�rQFLD �)5)��

1HVWOL H 1LOVHQ >��@� HP ����� DSUHVHQWDUDP XPD PHWRGRORJLD SDUD DYDOLDomR H

FRPSDUDomR GH HVWLPDGRUHV H REVHUYDGRUHV FRQYHQFLRQDLV GH ÀX[R GH URWRU� 3DUD LVWR�

LQWURGX]LUDP YiULRV FRQFHLWRV LQWHUHVVDQWHV� WDLV FRPR HUUR GH HVWLPDomR HVWDFLRQiULR H

Q~PHUR GH TXDOLGDGH� $V DYDOLDo}HV H FRPSDUDo}HV IRUDP IHLWDV D SDUWLU GD DQiOLVH GH

VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV GD 0,�

(P ����� /XL] H RXWURV >��@ DSUHVHQWDUDP XPD PHWRGRORJLD SDUD R SURMHWR GH

REVHUYDGRUHV GH ÀX[R FRQYHQFLRQDLV D SDUWLU GD DQiOLVH GR GHVHPSHQKR GDV HVWUXWXUDV�

$OpP GLVVR HOHV SURSXVHUDP XP FULWpULR GH HVFROKD GR JDQKR EDVHDGR QD WHRULD GH FRQWUROH

UREXVWR� )RUDP DSUHVHQWDGRV UHVXOWDGRV GH VLPXODomR QXPpULFD H SUiWLFRV REWLGRV HP XP

SURWyWLSR�

$SHVDU GDV GLYHUVDV SURSRVWDV GH REVHUYDGRUHV OLQHDUHV SDUD R 0, EDVHDGDV QD

DERUGDJHP OLQHDU GH VXDV HTXDo}HV� R PHVPR p XP VLVWHPD QmR�OLQHDU� QmR�HVWDFLRQiULR

H PXOWLYDULiYHO DFRSODGR� H D REWHQomR GH XPD OHL GH UHDOLPHQWDomR DGHTXDGD� VDWLVIDWyULD

DORFDomR GRV SyORV �TXH YDULDP FRP D YHORFLGDGH� FRP R VLVWHPD GH UHIHUrQFLD DGRWDGR
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>��@ H FRP R SDVVR GH LQWHJUDomR >��@� QmR p WULYLDO� R TXH UHVXOWD HP REVHUYDGRUHV

VHQVtYHLV D YDULDo}HV SDUDPpWULFDV H UXtGRV� H�RX FRP SUREOHPDV GH RSHUDomR HP EDL[D

YHORFLGDGH� $VVLP� VXUJLUDP YiULDV SURSRVWDV GH REVHUYDGRUHV GH ÀX[R QmR�FRQYHQFLRQDLV�

TXH XWLOL]DP WpFQLFDV GH ,QWHOLJrQFLD &RPSXWDFLRQDO �,&�� HIHLWRV GD JHRPHWULD� GD

DVVLPHWULD H GD VDWXUDomR� 0RGRV 'HVOL]DQWHV� HWF�

(P ����� 7KHRFKDULV H 3HWULGLV >��@ ¿]HUDP R TXH SDUHFH VHU XPD GDV SULPHLUDV

DSOLFDo}HV GH 51$V HP REVHUYDGRUHV GH ÀX[R� DSUHVHQWDQGR UHVXOWDGRV GH VLPXODomR�

5HVXOWDGRV H[SHULPHQWDLV GH XP REVHUYDGRU GH ÀX[R GH URWRU XWLOL]DQGR 51$V

IRUDP DSUHVHQWDGRV SRU 6LP}HV H %RVH >��@� HP ����� 2V ÀX[RV GH HVWDWRU� TXH ID]HP

SDUWH GDV HQWUDGDV GD UHGH� VmR REWLGRV DWUDYpV GH XP HVWLPDGRU IHLWR D SDUWLU GD LQWHJUDomR

GD HTXDomR GH WHQVmR GR 0,� 2 WUHLQDPHQWR XWLOL]DGR IRL r�0olqh� R TXH UHVXOWRX HP

SHTXHQDV RVFLODo}HV QR ÀX[R REVHUYDGR� TXH JHUDUDP HUUR GD RUGHP GH ���

$V YDQWDJHQV GH UDSLGH] GR WUHLQDPHQWR rq0olqh� FRP FRQYHUJrQFLD HP DSHQDV

XP SDVVR GH FiOFXOR� FDSDFLGDGH GH JHQHUDOL]DomR� UREXVWH] D UXtGRV H UHGX]LGR HVIRUoR

FRPSXWDFLRQDO GR DOJRULWPR 1HR�)X]]\�1HXURQ >���@� PRWLYDUDP /DQGLP H RXWURV >��@�

HP ����� D GHVHQYROYHUHP XP HVWLPDGRU GH ÀX[R GH URWRU SDUD D PiTXLQD GH LQGXomR

EDVHDGR QHVWH DOJRULWPR� 2V UHVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV PRVWUDUDP D

UiSLGD FRQYHUJrQFLD GR REVHUYDGRU �HP XP SDVVR GH FiOFXOR�� WDQWR HP DOWDV FRPR HP

EDL[DV IUHT�rQFLDV ���� +]�� $OpP GLVVR� R REVHUYDGRU PRVWURX�VH UREXVWR jV YDULDo}HV

SDUDPpWULFDV GD 0, H j DSOLFDomR GH FDUJD�

(P ����� 0RUHLUD H /LSR >��@� GHVHQYROYHUDP XP PpWRGR SDUD D REWHQomR GD

LQIRUPDomR VREUH R ÀX[R P~WXR D SDUWLU GD FRPSRQHQWH GH �R
Ø KDUP{QLFR GH WHQVmR GH

HVWDWRU� DSyV VXD LQWHJUDomR� (VWD FRPSRQHQWH GD WHQVmR p REWLGD SHOD VRPD GDV WHQV}HV

GH IDVH� SDUD D PiTXLQD GH LQGXomR OLJDGD HP < QmR DWHUUDGR� (VWH PpWRGR DSUHVHQWD XPD

GHSHQGrQFLD GR QtYHO GH VDWXUDomR H GD UHODomR HQWUH DV DPSOLWXGHV GDV FRPSRQHQWHV GH

WHUFHLUR KDUP{QLFR H IXQGDPHQWDO GH ÀX[R� DOpP GRV SUREOHPDV GH LQWHJUDomR �GULIW� RIIVHW�

FRQGLo}HV LQLFLDLV H VDWXUDomR GRV LQWHJUDGRUHV��

0DULQR H RXWURV >��@� HP ����� SURSXVHUDP XP REVHUYDGRU GH ÀX[R GH URWRU
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XWLOL]DQGR XPD UHGH QHXUDO DUWL¿FLDO UREXVWD� FXMDV HQWUDGDV VmR DV FRUUHQWHV WHUPLQDLV H

RV ÀX[RV GH HVWDWRU� 2V ÀX[RV GH HVWDWRUV VmR REWLGRV DWUDYpV GD ¿OWUDJHP GD )&(0 GR

PRGHOR GH WHQVmR GD 0,� 6HJXQGR RV DXWRUHV� D UHGH p FDSD] GH REVHUYDU R ÀX[R GH URWRU

PHVPR GLDQWH GRV HUURV GR HVWLPDGRU GH ÀX[R GH HVWDWRU�

2XWURV HVWLPDGRUHV RX REVHUYDGRUHV GH ÀX[R SURSRVWRV SRGHP VHU YLVWRV HP >�@�

>��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@ H>��@�

$VVLP� DV SULQFLSDLV WpFQLFDV H[LVWHQWHV SDUD D REWHQomR GRV ÀX[RV GD 0, VmR�

� HVWLPDGRUHV FRQYHQFLRQDLV �PRGHOR GH FRUUHQWH� PRGHOR GH WHQVmR� PpWRGR GH

FDQFHODPHQWR��

� REVHUYDGRUHV FRQYHQFLRQDLV �GH .DOPDQ� /XHPEHUJHU� GH *RSLQDWK� HWF��

� PHGLo}HV GD WHQVmR �RX GD FRUUHQWH� GR HVWDWRU RX GR OLQN '& �

� PHGLo}HV GDV WHQV}HV GH WHUFHLUD KDUP{QLFD GR HVWDWRU�

� IRUoD FRQWUD�HOHWURPRWUL]�

� VLVWHPDV DGDSWDWLYRV SRU PRGHOR GH UHIHUrQFLD �05$6��

� ,QWHOLJrQFLD &RPSXWDFLRQDO �,&�� 5HGHV 1HXUDLV $UWL¿FLDLV �51$�� /yJLFD 1HEX�

ORVD� $OJRULWPRV *HQpWLFRV� 5HGHV 1HXUR�1HEXORVDV� HWF��

� HIHLWRV JHRPpWULFRV� DVVLPpWULFRV H GH VDWXUDomR�

� VLVWHPDV GH HVWUXWXUD YDULiYHO �966��

'HQWUH RV SUREOHPDV DWXDLV QD REVHUYDomR RX HVWLPDomR GH ÀX[R� SRGHPRV FLWDU�

� VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV H D UXtGRV GH PHGLomR�

� REVHUYDomR GH¿FLHQWH HP YHORFLGDGHV EDL[DV H QXODV�

� EDL[D YHORFLGDGH GH FRQYHUJrQFLD GLDQWH GH H[LJrQFLDV GLQkPLFDV GD SODQWD �UH�

YHUV}HV GH YHORFLGDGH� DSOLFDomR H UHWLUDGD GH FDUJD� HWF���

� GL¿FXOGDGH QD PDQLSXODomR GD GLQkPLFD GRV REVHUYDGRUHV FRQYHQFLRQDLV �DOR�

FDomR GH SyORV DGHTXDGD TXH JDUDQWD UDSLGH] GH FRQYHUJrQFLD H EDL[D VHQVL�

ELOLGDGH D UXtGRV H jV YDULDo}HV SDUDPpWULFDV� LQGHSHQGHQWHPHQWH GD YHORFLGDGH
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H GR UHIHUHQFLDO GR VLVWHPD GH HL[RV gt HVFROKLGR��

� SUREOHPDV GH FRQGLo}HV LQLFLDLV� GULIW� RIIVHW H VDWXUDomR GRV LQWHJUDGRUHV �QR FDVR

GRV HVWLPDGRUHV��
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$ SULPHLUD WHQWDWLYD GH RSHUDU R PRWRU GH LQGXomR HP PDOKD IHFKDGD VHP XVDU XP VHQVRU

GH YHORFLGDGH� VHJXQGR 5DMDVKHNDUD H RXWURV >��@� IRL IHLWD SRU $EERQGDQWL H %UHQQHQ >�@�

HP ����� $ HVWUDWpJLD EDVHLD�VH QD REWHQomR GR HVFRUUHJDPHQWR GD PiTXLQD DWUDYpV

GH XP FLUFXLWR DQDOyJLFR� D SDUWLU GDV PHGLo}HV GH WHQVmR H FRUUHQWH� 2 VLQDO DQDOyJLFR

REWLGR p SURSRUFLRQDO DR HVFRUUHJDPHQWR GD PiTXLQD� GHVGH TXH VH FRQVLGHUH R PRGHOR

GH UHJLPH SHUPDQHQWH GD 0,� $ YHORFLGDGH GR PRWRU p REWLGD D SDUWLU GR HVFRUUHJDPHQWR

H GD IUHT�rQFLD HOpWULFD� &RPR R PpWRGR p EDVHDGR QR PRGHOR HP UHJLPH SHUPDQHQWH GD

PiTXLQD� D IDL[D GH YHORFLGDGH p SHTXHQD ������� H Ki JUDQGH VHQVLELOLGDGH jV YDULDo}HV

SDUDPpWULFDV� SULQFLSDOPHQWH j YDULDomR GD UHVLVWrQFLD URWyULFD�

8PD H[WHQVmR GHVWD HVWUDWpJLD IRL DSUHVHQWDGD SRU 9HQNDWDUDPDQ H RXWURV >���@�

HP ����� $ SDUWLU GD SRWrQFLD GR HOR && GR LQYHUVRU� RV DXWRUHV REWLYHUDP R FRQMXJDGR

HOHWURPDJQpWLFR� H D SDUWLU GHVWH �XWLOL]DQGR D PHVPD UHODomR WRUTXH�HVFRUUHJDPHQWR TXH

>�@�� REWLYH�VH R HVFRUUHJDPHQWR� &RPR HVWH PpWRGR WDPEpP p EDVHDGR QR PRGHOR HP

UHJLPH SHUPDQHQWH GD 0,� SRVVXL RV PHVPRV SUREOHPDV TXH >�@� DOpP GH SUHFLVDU GD

PHGLomR GDV SHUGDV QR LQYHUVRU H GD PiTXLQD�

2 TXH SDUHFH VHU D SULPHLUD DERUGDJHP GH DFLRQDPHQWR VHQVRUOHVV GH PRWRUHV

GH LQGXomR EDVHDGRV QDV HTXDo}HV GH HVWDGRV GD 0, �DTXL FKDPDGR VLPSOHVPHQWH GH

PRGHOR gt� IRL IHLWD SRU -RHWWHQ H 0DHGHU >��@� HP ����� &RQVLGHUDQGR R ÀX[R GH URWRU

FRQVWDQWH� DV IRUFDV FRQWUD�HOHWURPRWUL]HV �)&(0V� URWyULFDV �FRP R VLVWHPD GH HL[RV gt

¿[R QR HVWDWRU� VmR XWLOL]DGDV SDUD FDOFXODU R HVFRUUHJDPHQWR� $ YHORFLGDGH p REWLGD D

SDUWLU GR HVFRUUHJDPHQWR H GD IUHT�rQFLD HOpWULFD� $V FRUUHQWHV H WHQV}HV VmR PHGLGDV� $V

FRQVLGHUDo}HV GH ÀX[R GH URWRU FRQVWDQWH SDUD FDOFXODU R HVFRUUHJDPHQWR SHODV )&(0V�

H D GLPLQXLomR GHVWDV HP EDL[DV YHORFLGDGHV� WRUQD HVWH PpWRGR VHQVtYHO D RSHUDomR HP

EDL[DV YHORFLGDGHV� 1mR IRL HQIDWL]DGD D IDL[D GH YHORFLGDGH DWLQJLGD SRU HVWH PpWRGR�

=LQJHU H RXWURV >���@� HP ������� SURSXVHUDP XP PpWRGR SDUD REWHQomR GH

YHORFLGDGH D SDUWLU GRV KDUP{QLFRV SURGX]LGRV SHODV UDQKXUDV URWyULFDV QR ÀX[R GH
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HQWUHIHUUR� (VWH IRL REWLGR D SDUWLU GD LQWHJUDomR GD )&(0 PHGLGD HP GHULYDo}HV

HVSHFt¿FDV QRV HQURODPHQWRV GH HVWDWRU� $ SUHFLVmR GHVWH WLSR GH HVWLPDomR p IXQomR

GR Q~PHUR GH UDQKXUDV URWyULFDV� 6H R Q~PHUR GH UDQKXUDV IRU SHTXHQR� D HVWLPDomR GD

YHORFLGDGH ¿FD SUHMXGLFDGD HP EDL[DV YHORFLGDGHV >��@�

;X H 1RYRWQ\ >���@� HP ����� SURSXVHUDP XP HVTXHPD GH DFLRQDPHQWRV

VHQVRUOHVV SDUD XWLOL]DomR QR FRQWUROH YHWRULDO GLUHWR SRU RULHQWDomR SHOR ÀX[R GH HVWDWRU�

2 YHWRU ÀX[R GH HVWDWRU IRL FDOFXODGR DWUDYpV GD HTXDomR GH WHQVmR GH HVWDWRU �HL[RV ¿[RV

QR HVWDWRU� GD 0,� $ SDUWLU GRV ÀX[RV� HOHV REWLYHUDP D IUHT�rQFLD HOpWULFD� D SDUWLU GRV

SDUkPHWURV GD 0, H GD FRUUHQWH GH HL[R G� HOHV FDOFXODUDP D IUHT�rQFLD GH HVFRUUHJDPHQWR�

REWHQGR HQWmR� D YHORFLGDGH� 2 ÀX[R HVWLPDGR QmR UHTXHU D LQIRUPDomR GD YHORFLGDGH� H

HVWH PpWRGR DSUHVHQWD GHVHPSHQKR VXSHULRU DR DFLRQDPHQWR FRP RULHQWDomR SHOR ÀX[R GH

URWRU QD UHJLmR GH HQIUDTXHFLPHQWR GH FDPSR �YHORFLGDGH DFLPD GD QRPLQDO�� (QWUHWDQWR�

D LQWHJUDomR QHFHVViULD SDUD D REWHQomR GR ÀX[R WUD] RV Mi FRQKHFLGRV SUREOHPDV GH

LQWHJUDomR� SULQFLSDOPHQWH HP EDL[DV YHORFLGDGHV� $OpP GLVVR� Ki JUDQGH VHQVLELOLGDGH

jV YDULDo}HV SDUDPpWULFDV H QHFHVVLGDGH GH XP WHUPR GH GHVDFRSODPHQWR SDUD D PDOKD

GH FRQWUROH GH FRQMXJDGR�

2KWDQL H RXWURV >��@� HP ����� SURSXVHUDP XP PRGHOR SDUD HVWLPDU D YHORFLGDGH�

EDVHDGR QD IRUoD FRQWUD�HOHWURPRWUL] �)&(0�� 2 PpWRGR IRL LPSOHPHQWDGR QR FRQWUROH

YHWRULDO LQGLUHWR GR 0,� 2 ÀX[R GH URWRU p HVWLPDGR D SDUWLU GD )&(0� 2V SUREOHPDV

GH LQWHJUDomR VmR FRQWRUQDGRV FRP D DSOLFDomR GH XP ¿OWUR SDVVD�EDL[DV QD )&(0� 2

HVFRUUHJDPHQWR p FDOFXODGR D SDUWLU GRV YDORUHV GH UHIHUrQFLD GDV FRUUHQWHV GH HL[R G H

T� H D IUHT�rQFLD GH DOLPHQWDomR p FDOFXODGD D SDUWLU GR ÀX[R GH URWRU REVHUYDGR H GD

FRUUHQWH GH HL[R T� $ YHORFLGDGH p FDOFXODGD D SDUWLU GR HVFRUUHJDPHQWR GH UHIHUrQFLD H GD

IUHT�rQFLD GH DOLPHQWDomR� $ YHORFLGDGH PtQLPD DWLQJLGD IRL GH �� USP�

8P REVHUYDGRU GH YHORFLGDGH EDVHDGR HP VLVWHPDV DGDSWDWLYRV SRU PRGHOR GH

UHIHUrQFLD �05$6� IRL SURSRVWR SRU 6FKDXGHU >��@� HP ����� 2 PRGHOR GH UHIHUrQFLD

IRL REWLGR SHOD HTXDomR GH WHQVmR GH HVWDWRU GD 0, �SRLV QmR GHSHQGH GD YHORFLGDGH�

SDUD IRUQHFHU RV ÀX[RV GH URWRUV GH UHIHUrQFLD� 2 PRGHOR DGDSWDWLYR IRL REWLGR D SDUWLU

GD HTXDomR GH WHQVmR GH URWRU� SDUD REWHU R ÀX[R GH URWRU D VHU FRPSDUDGR FRP R GH

UHIHUrQFLD� $ YHORFLGDGH HQWUD FRPR LQIRUPDomR GR PRGHOR DGDSWDWLYR� FRQVLGHUDQGR TXH
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WRGRV RV SDUkPHWURV GD 0, HVWmR FRUUHWRV� $VVLP� D ~QLFD IRQWH GH HUUR HQWUH RV GRLV

PRGHORV p GHYLGR j YHORFLGDGH REVHUYDGD� TXH p FRUULJLGD DWUDYpV GH XP PHFDQLVPR GH

DGDSWDomR DWp TXH R HUUR VH DQXOH� $ HVWDELOLGDGH JOREDO GR VLVWHPD YDL GHSHQGHU GR

PHFDQLVPR GH DMXVWH DGRWDGR� 2 REVHUYDGRU GH YHORFLGDGH IRL XWLOL]DGR QR FRQWUROH YHWRULDO

LQGLUHWR GH XP0,� 2 SUREOHPD GHVWH PpWRGR UHVLGH QR SUySULR PRGHOR GH UHIHUrQFLD� TXH QD

YHUGDGH p XP HVWLPDGRU GH ÀX[R� H WHP WRGRV RV SUREOHPDV GD LQWHJUDomR� SULQFLSDOPHQWH D

EDL[DV YHORFLGDGHV� 6FKDXGHU >��@ SURS{V D VXEVWLWXLomR GRV LQWHJUDGRUHV SRU ¿OWURV SDVVD�

EDL[D FRP EDL[D IUHT�rQFLD GH FRUWH� &RQWXGR� R REVHUYDGRU SHUGH D HVWDELOLGDGH GXUDQWH

WUDQVLWyULRV H HP YHORFLGDGHV PXLWR EDL[DV� OLPLWDQGR R WHPSR GH IXQFLRQDPHQWR QHVWDV

FRQGLo}HV� $OpP GLVVR� Ki XPD JUDQGH VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV�

%HQ�%UDKLP H .XURVDZD >�@� HP ����� SURSXVHUDP XP REVHUYDGRU GH YHORFLGDGH

XVDQGR UHGHV QHXUDLV DUWL¿FLDLV �51$V�� 2 SULQFtSLR GH IXQFLRQDPHQWR GD UHGH XWLOL]DGD

p R PHVPR TXH R GH XP 05$6� R PRGHOR GH UHIHUrQFLD p REWLGR D SDUWLU GD HTXDomR GH

WHQVmR GH HVWDWRU� D ¿P GH JHUDU R ÀX[R GH URWRU FRPR UHIHUrQFLD� D SDUWLU GD LQWHJUDomR

GD )&(0� $ UHGH p R PRGHOR DGDSWDWLYR� SURMHWDGD GH PRGR D IRUQHFHU R ÀX[R GH URWRU�

2 VHX SURMHWR p IHLWR D SDUWLU GD HTXDomR GH WHQVmR GH URWRU� GH PRGR TXH DV HQWUDGDV GD

UHGH VmR RV YHWRUHV ÀX[R GH URWRU H FRUUHQWH GH HVWDWRU GR SDVVR DQWHULRU� H RV SHVRV GD

UHGH VmR IXQo}HV OLQHDUHV GD YHORFLGDGH� FRQVWDQWH GH WHPSR URWyULFD H LQGXWkQFLD P~WXD�

2 HUUR GH REVHUYDomR p XVDGR SHOR DOJRULWPR EDFNSURSDJDWLRQ D ¿P GH GH¿QLU RV SHVRV

GD UHGH TXH OHYDP R HUUR D ]HUR� 6mR PRVWUDGRV UHVXOWDGRV GH VLPXODomR FRP FRQWUROH

YHWRULDO GH XP 0,� XVDQGR R REVHUYDGRU� RQGH p DSOLFDGD XPD UHIHUrQFLD HP GHJUDX GD

YHORFLGDGH �GH �� UDG�V� H XPD DSOLFDomR H UHWLUDGD GH FDUJD �� 1�P�� +i XP ULSSOH GH ��

QD YHORFLGDGH HVWLPDGD� 2 REVHUYDGRU DSUHVHQWD VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV

GD 0,� $OpP GLVVR� R HVWLPDGRU GH ÀX[R XWLOL]DGR WHP SUREOHPDV SRWHQFLDLV GH LQWHJUDomR

QXP DFLRQDPHQWR UHDO�

8P REVHUYDGRU GH YHORFLGDGH FRP ¿OWUR GH .DOPDQ IRL SURSRVWR SRU .LP H RXWURV

>��@� HP ����� 2 ¿OWUR GH .DOPDQ p GH RUGHP H[WHQGLGD H WHP FRPR VDtGDV ÀX[RV H

YHORFLGDGH� 2V ÀX[RV REVHUYDGRV VmR XWLOL]DGRV QR FRQWUROH YHWRULDO GLUHWR GH XP 0,� 2

REVHUYDGRU PRVWURX�VH EDVWDQWH VHQVtYHO jV YDULDo}HV GD UHVLVWrQFLD URWyULFD�

<RQJ H 6XO >���@� HP ����� SURSXVHUDP XP PpWRGR GH HVWLPDomR GD YHORFLGDGH
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DWUDYpV GD LQMHomR GH FRUUHQWHV GH DOWD IUHT�rQFLD QDV FRUUHQWHV GH HVWDWRU GH HL[R G� (VWDV

FRUUHQWHV SURGX]HP XP ULSSOH QR FRQMXJDGR HOHWURPDJQpWLFR� $ LQIRUPDomR GD SRVLomR GR

URWRU HVWi QR ULSSOH� TXH p REWLGD DWUDYpV GH ¿OWUDJHP� 2V UHVXOWDGRV H[SHULPHQWDLV PRVWUDP

XP GHVHPSHQKR UD]RiYHO GR DFLRQDPHQWR VHQVRUOHVV� D EDL[DV YHORFLGDGHV ��� USP� RQGH

DSUHVHQWRX R HUUR Pi[LPR GH ����� D EDL[DV YHORFLGDGHV ��� USP� FRP DSOLFDomR GH PHLD

FDUJD �RQGH DSUHVHQWRX HUUR Pi[LPR GH ���� H D DOWDV YHORFLGDGHV� FRP SDUWLGD H UHYHUVmR

GH YHORFLGDGH D DOWDV YHORFLGDGHV ���� USP� FRP DSOLFDomR H UHWLUDGD GH FDUJD SOHQD�

$ IDL[D GH YHORFLGDGH REWLGD IRL ������ 1mR IRL IHLWR QHQKXP DFLRQDPHQWR j YHORFLGDGH

QXOD� 7DPEpP QmR IRL IHLWR QHQKXP FRPHQWiULR D UHVSHLWR GR HIHLWR GR ULSSOH QR FRQMXJDGR�

FRP UHODomR DR GHVHPSHQKR GR DFLRQDPHQWR� $OpP GLVVR� HVWH PpWRGR GHPDQGD JUDQGH

HVIRUoR FRPSXWDFLRQDO SDUD D ¿OWUDJHP H REWHQomR GD LQIRUPDomR GD SRVLomR URWyULFD�

+XUVW H RXWURV >��@� HP ����� SURSXVHUDP XPPpWRGR GH HVWLPDomR GD YHORFLGDGH�

EDVHDGR QD PHGLomR GRV KDUP{QLFRV GH FRUUHQWH SURGX]LGRV SHODV UDQKXUDV GR URWRU�

$ LQIRUPDomR GR HVFRUUHJDPHQWR HVWi QHVWHV KDUP{QLFRV� TXH VmR REWLGRV D SDUWLU

GH ¿OWUDJHP� (VWH PpWRGR SUHFLVD GR Q~PHUR GH UDQKXUDV GR URWRU� GD RUGHP GD

H[FHQWULFLGDGH GR URWRU H GD RUGHP GD KDUP{QLFD GD IRUoD PDJQHWR�PRWUL] �)00� GH

HQWUHIHUUR� TXH VmR REWLGRV SUHYLDPHQWH D SDUWLU GDV KDUP{QLFDV GH H[FHQWULFLGDGH� $ SDUWLU

GD PHGLomR GH FRUUHQWH� XP DOJRULWPR GH HVWLPDomR HVSHFWUDO� XWLOL]DQGR ))7� GHWHFWD D

IUHT�rQFLD GRV KDUP{QLFRV SURGX]LGRV SHODV UDQKXUDV� 2 YHORFLGDGH GH HVFRUUHJDPHQWR p

GHWHUPLQDGD D SDUWLU GD UHODomR HQWUH RV SDUkPHWURV FRQVWUXWLYRV GD 0, H D IUHT�rQFLD GRV

KDUP{QLFRV SURGX]LGRV SHODV UDQKXUDV� 2 WHPSR QHFHVViULR SDUD R FiOFXOR GD YHORFLGDGH

p UHODWLYDPHQWH DOWR �GH �� D �� FLFORV GD IUHT�rQFLD GR VLQDO GH FRUUHQWH�� H D YHORFLGDGH

GR PRWRU GHYH HVWDU HP UHJLPH SHUPDQHQWH� GLIHUHQWH GH ]HUR�

-DQVHQ H /RUHQ] >��@� HP ����� DSUHVHQWDUDP RV SULQFLSDLV SUREOHPDV QD

HVWLPDomR GH YHORFLGDGH� H DSRQWDUDP TXH DV FRQGLo}HV EiVLFDV SDUD D REWHQomR GD

SRVLomR H YHORFLGDGH GH PDQHLUD SUHFLVD H LQVHQVtYHO jV YDULDo}HV SDUDPpWULFDV VHULDP�

DWUDYpV GD PHGLomR GD PRGXODomR HVSDFLDO LQWURGX]LGD SHODV UDQKXUDV H DWUDYpV GD LQMHomR

GH XP VLQDO DSURSULDGR GXUDQWH WRGD D IDL[D GH RSHUDomR �LQFOXVLYH j YHORFLGDGH ]HUR�� (OHV

WDPEpP SURSXVHUDP XP PpWRGR GH REWHQomR GD YHORFLGDGH� TXH FRQVLVWH QD PRGL¿FDomR

GDV DEHUWXUDV� SURIXQGLGDGH RX R SUHHQFKLPHQWR GDV UDQKXUDV DR ORQJR GD VXSHUItFLH GR
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URWRU� DVVRFLDGR j LQMHomR GH XP VLQDO GH DOWD IUHT�rQFLD SDUD GHWHUPLQDU DV VDOLrQFLDV

SURGX]LGDV SHOD PRGXODomR GD LQGXWkQFLD SUySULD GR URWRU �O,o �TXH WUD] D LQIRUPDomR GH

SRVLomR�� 'HPRGXODQGR�VH DV FRUUHQWHV UHVXOWDQWHV GHVWH SURFHVVR H ¿OWUDQGR�VH R VLQDO

GHPRGXODGR� REWpP�VH XP VLQDO TXH� MXQWDPHQWH FRP R PRGHOR PHFkQLFR GD 0,� IRUQHFH

D SRVLomR H YHORFLGDGH GD PiTXLQD� $ QHFHVVLGDGH GH PRGL¿FDo}HV QDV PiTXLQDV Mi

H[LVWHQWHV� DV PRGXODo}HV LQGHVHMiYHLV QRV VLQDLV LQMHWDGRV FDXVDGDV SHOR WHPSR PRUWR GR

LQYHUVRU H HUURV GH HVWLPDomR FDXVDGRV SHOD PRGXODomR HVSDFLDO DGLFLRQDO HP O,o �GHYLGR

DRV HIHLWRV GD VDWXUDomR� VmR DOJXQV GRV SUREOHPDV GHVWH PpWRGR�

0HKURWUD H RXWURV >��@� HP ����� GHVHQYROYHUDP XP HVWLPDGRU GH YHORFLGDGH FRP

51$V� $ SDUWLU GDV HTXDo}HV GD 0,� HOHV REWLYHUDP GXDV H[SUHVV}HV SDUD D YHORFLGDGH�

TXH GHSHQGHP GD GHULYDGD GH FRUUHQWH GH HVWDWRU� GD FRUUHQWH GH HVWDWRU� GD )&(0 H GR

ÀX[R GH HVWDWRU� $VVLP� HOHV SURMHWDUDP GXDV UHGHV� XPD SDUD R PDSHDPHQWR GD IXQomR

GR QXPHUDGRU GH XPD GDV H[SUHVV}HV� H RXWUD SDUD PDSHDU R GHQRPLQDGRU� 8P ¿OWUR GH

SDVVDJHP SRU ]HUR p XWLOL]DGR SDUD REWHU D YHORFLGDGH DWUDYpV GD GLYLVmR HQWUH DV VDtGDV

GDV GXDV UHGHV� 2 WUHLQDPHQWR GD UHGH p IHLWR r�0olqh� 2 ÀX[R GH HVWDWRU p REWLGR SHOD

LQWHJUDomR GD )&(0 GD 0,� $ YHORFLGDGH HVWLPDGD DSUHVHQWD ULSSOHV� TXH IRUDP HOLPLQDGRV

FRP D XWLOL]DomR GH XP ¿OWUR SDVVD�EDL[D GH SULPHLUD RUGHP� &RPR HUD GH VH HVSHUDU� R

¿OWUR LQMHWRX XP FHUWR DWUDVR QD YHORFLGDGH HVWLPDGD� (VWH HVWLPDGRU WHP SUREOHPDV GH

VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV GD 0,� $OpP GLVVR� R HVWLPDGRU GH ÀX[R XWLOL]DGR

OHYD D SUREOHPDV GH LQWHJUDomR QXP DFLRQDPHQWR UHDO�

5LEHLUR H RXWURV >��@� HP ����� ¿]HUDP XPD UHYLVmR H FODVVL¿FDomR GDV

WpFQLFDV VHQVRUOHVV H[LVWHQWHV� $V FODVVHV SURSRVWDV �FRP XPD SHTXHQD PRGL¿FDomR QD

QRPHFODWXUD H LQFOXVmR GH GRLV LWHQV QD FODVVH �� VmR DV VHJXLQWHV�

�� %DVHDGDV QD PRGHODJHP GD PiTXLQD GH LQGXomR�

�D� SHOD HVWLPDomR GR HVFRUUHJDPHQWR� XVDQGR DV HTXDo}HV gt GD PiTXLQD GH
LQGXomR HP UHJLPH SHUPDQHQWH RX HP UHJLPH GLQkPLFR�

�E� DWUDYpV GR PRGHOR GH HVWDGR RX IXQomR GH WUDQVIHUrQFLD�
�F� VLVWHPDV DGDSWDWLYRV SRU PRGHOR GH UHIHUrQFLD �05$6��
�G� VLVWHPDV DGDSWDWLYRV FRQYHQFLRQDLV�
�H� REVHUYDGRUHV FRQYHQFLRQDLV �¿OWUR GH .DOPDQ� /XHPEHUJHU� HWF��
�I� VLVWHPD GH (VWUXWXUD 9DULiYHO �966� H 0RGRV 'HVOL]DQWHV �60��
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�J� LQWHOLJrQFLD &RPSXWDFLRQDO�
�K� RXWURV�

�� %DVHDGD QRV KDUP{QLFRV SURGX]LGRV SHODV VDOLrQFLDV GDV PiTXLQDV GH LQGXomR H

SHORV HIHLWRV GH VDWXUDomR�

�D� EDVHDGRV QD DOLPHQWDomR IXQGDPHQWDO�
�E� EDVHDGRV QD LQMHomR GH VLQDLV GH DOWD IUHT�rQFLD�

(P ����� /DQGLP H RXWURV >��@ SURSXVHUDP XP REVHUYDGRU GH YHORFLGDGH

URWyULFD XWLOL]DQGR R DOJRULWPR 1HR�)X]]\�1HXURQ >���@� 2 REVHUYDGRU SURSRVWR SRVVXL

FRQYHUJrQFLD HP DSHQDV XP SDVVR� DOWD SUHFLVmR� EDL[R FXVWR FRPSXWDFLRQDO� UREXVWH] jV

YDULDo}HV GH Uo� Ur H j DSOLFDo}HV H UHWLUDGDV GH FDUJD )RUDP DSUHVHQWDGRV UHVXOWDGRV GH

VLPXODomR H H[SHULPHQWDLV GR REVHUYDGRU HP XP DFLRQDPHQWR '8)25 VHQVRUOHVV GR 0,�

2XWURV REVHUYDGRUHV GH YHORFLGDGH SURSRVWRV SRGHP VHU YLVWRV HP >�@� >��@� >��@�

>��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@� >��@ H >���@�

$V WpFQLFDV EDVHDGDV QD PRGHODJHP GD PiTXLQD GH LQGXomR �FODVVH �� XWLOL]DP

D IRUoD FRQWUD�HOHWURPRWUL] SDUD H[WUDLU D LQIRUPDomR GD YHORFLGDGH� 2V SUREOHPDV

DSUHVHQWDGRV SHODV WpFQLFDV GHVWD FODVVH GH HVWLPDGRUHV �RX REVHUYDGRUHV� GH YHORFLGDGH

VmR RV VHJXLQWHV�

� VHQVLELOLGDGH jV YDULDo}HV SDUDPpWULFDV H D UXtGRV GH PHGLomR H�RX

� EDL[D FRQYHUJrQFLD H HVWDELOLGDGH HP YHORFLGDGHV EDL[D H QXOD H�RX

� QHFHVVLGDGH GD LQIRUPDomR GR ÀX[R GH URWRU� 1HVWH FDVR� TXDQGR R REVHUYDGRU GH

ÀX[R WDPEpP SUHFLVD GD LQIRUPDomR GD YHORFLGDGH� SRGH KDYHU XPD LQVWDELOLGDGH

GRV REVHUYDGRUHV �GH ÀX[R H YHORFLGDGH� FRPR XP WRGR� 4XDQGR VH XWLOL]D XPD

HVWLPDomR GH ÀX[R �SDUD HYLWDU D QHFHVVLGDGH GD LQIRUPDomR GH YHORFLGDGH�� Ki

SUREOHPDV GH HVWDELOLGDGH GHYLGR DRV SUREOHPDV GH LQWHJUDomR �Mi PHQFLRQDGRV

DQWHULRUPHQWH��

'HYH�VH IULVDU D LPSRUWkQFLD GH XPD ERD HVWLPDomR GRV SDUkPHWURV GD 0,� EHP

FRPR XPD ERD PHGLomR GDV WHQV}HV H FRUUHQWHV TXH D DOLPHQWDP� D ¿P GH VH UHFXSHUDU

FRQYHQLHQWHPHQWH D LQIRUPDomR GH SRVLomR�YHORFLGDGH� 8PD WpFQLFD H¿FLHQWH GH PHGLomR
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GDV WHQV}HV 3:0 GD 0, SRGH VHU YLVWD HP >��@�

$V WpFQLFDV EDVHDGDV QRV KDUP{QLFRV SURGX]LGRV SHODV VDOLrQFLDV GDV PiTXLQDV

GH LQGXomR �FODVVH �� DSUHVHQWDP RV VHJXLQWHV SUREOHPDV �

� SUREOHPDV HP YHORFLGDGHV EDL[D RX QXOD�

� LQÀXrQFLD GD VDWXUDomR H DWUDVRV GHYLGR D ¿OWUDJHQV GR VLQDO�

� QHFHVVLGDGH GH HOHYDGR HVIRUoR FRPSXWDFLRQDO RX GH KDUGZDUH H[WUD�

� QHFHVVLGDGH GH PRGL¿FDo}HV QD PiTXLQD�

� QHFHVVLGDGH GR FRQKHFLPHQWR GRV SDUkPHWURV HVWUXWXUDLV GD 0,�

2V REVHUYDGRUHV EDVHDGRV HP ,& WrP QXPHURVDV YDQWDJHQV VREUH RV

REVHUYDGRUHV FRQYHQFLRQDLV >���@ H >���@� 'HQWUH HODV� SRGHPRV FLWDU�

� VHX SURMHWR SRGH QmR QHFHVVLWDU GR PRGHOR GR PRWRU�

� SRGHP OHYDU j PHOKRUD GR GHVHPSHQKR TXDQGR DGHTXDGDPHQWH DMXVWDGRV�

� SRGHP VHU SURMHWDGRV LQFOXLQGR D LQIRUPDomR OLQJ�tVWLFD GLVSRQtYHO� REWLGD D SDUWLU

GH HVSHFLDOLVWDV QR VLVWHPD�

� SRGHP VHU SURMHWDGRV XWLOL]DQGR XPD FRPELQDomR GH LQIRUPDomR OLQJ�tVWLFD H EDVHDGD

HP UHVSRVWDV�

� SRGHP OHYDU D XPD JHQHUDOL]DomR H[WUHPDPHQWH ERD� VHQGR FRQVHT�HQWHPHQWH

LQGHSHQGHQWH GDV FDUDFWHUtVWLFDV SDUWLFXODUHV GRV VLVWHPDV GH DFLRQDPHQWRV HOpWUL�

FRV�

� SRGHP VHU IDFLOPHQWH DGDSWDGRV D QRYDV VLWXDo}HV� DWUDYpV GD LQFRUSRUDomR GH

QRYDV LQIRUPDo}HV�

� SRGHP H[LELU ERDV SURSULHGDGHV GH UHMHLomR D UXtGRV�

&RQWXGR� DV WpFQLFDV GH ,& WDPEpP SRVVXHP VXDV GHVYDQWDJHQV� $V 51$V�

SRU H[HPSOR� GHPDQGDP JUDQGH WHPSR GH SURMHWR� GHYLGR j QHFHVVLGDGH GH DMXVWHV GRV

VHXV SDUkPHWURV �Q~PHUR GH FDPDGDV HVFRQGLGDV� Q~PHUR GH QRGRV HP FDGD FDPDGD�

HWF��� ,VWR OHYRX j XWLOL]DomR GH WpFQLFDV KtEULGDV �RX VHMD� TXH XWLOL]DP GXDV RX PDLV
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GDV WHFQRORJLDV GD ,&�� TXH XWLOL]HP DV YDQWDJHQV GH FDGD XPD� LQFOXVLYH DSURYHLWDQGR

R FRQKHFLPHQWR GR PRGHOR GD SODQWD SDUD GLPLQXLU R WHPSR GH SURMHWR�

$VVLP� D XWLOL]DomR GD ,& PRVWUD�VH XPD DOWHUQDWLYD LQWHUHVVDQWH SDUD D SURSRVLomR

GH REVHUYDGRUHV GH ÀX[R H GH YHORFLGDGH DSURSULDGRV D VLVWHPDV QmR�OLQHDUHV� FRP

GLVW~UELRV� TXH UHVROYDP RV SUREOHPDV H[LVWHQWHV H TXH VHMDP GH LPSOHPHQWDomR IiFLO H

UHODWLYDPHQWH EDUDWD�
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(VWH WUDEDOKR HVWi UHODFLRQDGR j OLQKD GH SHVTXLVD GH REVHUYDGRUHV GH HVWDGRV SDUD

VLVWHPDV GLQkPLFRV� $V SULQFLSDLV FRQWULEXLo}HV DVVRFLDGDV D HVWD OLQKD GH SHVTXLVD VmR�

� 'HVHQYROYLPHQWR GH XPD PHWRGRORJLD GH SURMHWR GH REVHUYDGRUHV GH HVWDGR GH

VLVWHPDV GLQkPLFRV XWLOL]DQGR R DOJRULWPR 1HR�)X]]\�1HXURQ FRP WUHLQDPHQWR RQ�

OLQH H FRP FRQYHUJrQFLD HP DSHQDV XP SDVVR >��@�

± SURSRVLomR H GHPRQVWUDomR GH XP WHRUHPD TXH SHUPLWH D DGHTXDGD HVFROKD
GH XPD HTXDomR GH PDSHDPHQWR� GHQWUH DTXHODV FDQGLGDWDV�

± GHVHQYROYLPHQWR GH H[SUHVV}HV YiOLGDV SDUD FHUWRV WLSRV GH HTXDo}HV GH PD�
SHDPHQWR H TXH SRGHP VHU DSOLFDGDV QR SUREOHPD GH REVHUYDomR GH TXDOTXHU
VLVWHPD GLQkPLFR HP WHPSR UHDO �TXH SRVVLELOLWH D REWHQomR GHVWHV WLSRV GH
HTXDomR GH PDSHDPHQWR��

± GHVHQYROYLPHQWR GH XPD H[SUHVVmR SDUD DWXDOL]DomR GRV SHVRV FRP WD[D GH
DSUHQGL]DGR yWLPD �FRP UHODomR j PLQLPL]DomR GD IXQomR GH HUUR�� TXH OHYD R
REVHUYDGRU j FRQYHUJrQFLD HP DSHQDV XP SDVVR GH FiOFXOR SDUD XPD GHWHU�
PLQDGD FODVVH GH HTXDo}HV GH PDSHDPHQWR�

� 'HVHQYROYLPHQWR GH XP REVHUYDGRU GH ÀX[RV SDUD D 0, >��@� >��@� >��@ H >��@�

± $SOLFDomR GD PHWRGRORJLD GH SURMHWR SDUD REVHUYDGRUHV GH HVWDGRV 1)1�
± 'HVHQYROYLPHQWR GH H[SUHVV}HV SDUD REWHQomR GD WD[D GH DSUHQGL]DGR yWLPD�

� 'HVHQYROYLPHQWR GH WUrV REVHUYDGRUHV GH YHORFLGDGH SDUD D 0, >��@�

± $SOLFDomR GD PHWRGRORJLD GH SURMHWR SDUD REVHUYDGRUHV GH HVWDGRV 1)1�
± 'HVHQYROYLPHQWR GH H[SUHVV}HV SDUD REWHQomR GD WD[D GH DSUHQGL]DGR yWLPD�

$V SXEOLFDo}HV UHVXOWDQWHV GHVWH WUDEDOKR IRUDP DV VHJXLQWHV�
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� 2Q�OLQH 1HR�)X]]\�1HXURQ 6WDWH 2EVHUYHU� QR 9, 6LPSyVLR %UDVLOHLUR GH 5HGHV

1HXUDLV� ���� >��@�

� 6SHHG 6HQVRUOHVV )LHOG�2ULHQWHG &RQWURO RI ,QGXFWLRQ 0DFKLQHV 8VLQJ D 5HDO 7LPH

1HR�)X]]\�1HXURQ $OJRULWKP� QR ,((( ,QGXVWU\ $SSOLFDWLRQV &RQIHUHQFH� ����

>��@�

� (VWLPDomR GH (VWDGRV GR 0RWRU GH ,QGXomR 8WLOL]DQGR 5HGH 1HXUR�)X]]\ FRP

$SUHQGL]DGR HP 7HPSR 5HDO� QD , 6HPDQD GH 3yV�*UDGXDomR GD 8)0*� ����

>��@�

� 1RQOLQHDU 6\VWHP ,GHQWL¿FDWLRQ 8VLQJ D 1HR )X]]\ 1HXURQ $OJRULWKP� (OHFWULFDO

'ULYH $SSOLFDWLRQ� QR ,QWHUQDWLRQDO -RXUQDO RI 1HXUDO 6\VWHPV� ���� >��@�

� $ 1HR�)X]]\�1HXURQ ZLWK 5HDO 7LPH 7UDLQLQJ $SSOLHG WR )OX[ 2EVHUYHU IRU DQ ,Q�

GXFWLRQ 0RWRU� QR 9 6LPSyVLR %UDVLOHLUR GH 5HGHV 1HXUDLV� ���� >��@�

� 2EVHUYDGRU GH )OX[R SDUD 0iTXLQDV GH ,QGXomR 8WLOL]DQGR XPD 5HGH 1HR�)X]]\�

1HXURQ�*HQHUDOL]DGD� QR &RQJUHVVR %UDVLOHLUR GH $XWRPiWLFD� ���� >��@�
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1HVWH FDStWXOR� IRL IHLWR XPD LQWURGXomR JHUDO VREUH R WUDEDOKR� /HYDQWRX�VH R HVWDGR GD

DUWH QDV OLQKDV GH SHVTXLVD GH REVHUYDGRUHV GH ÀX[RV H GH YHORFLGDGH SDUD D 0,� )RUDP

YLVWDV DV SULQFLSDLV WpFQLFDV H SUREOHPDV H[LVWHQWHV QD REWHQomR GRV ÀX[RV H GD YHORFLGDGH

GD 0,� 3DUD LVWR� IRL IHLWD XPD H[WHQVD UHYLVmR ELEOLRJUi¿FD D SDUWLU GDV IRQWHV DFHVVtYHLV

�SHULyGLFRV GR ,(((� SHULyGLFRV GR ,((� DQDLV GH FRQJUHVVRV QDFLRQDLV H LQWHUQDFLRQDLV�

OLYURV� ,QWHUQHW� HWF�� 7DPEpP IRUDP YLVWDV DV FRQWULEXLo}HV RULJLQDGDV QHVWH WUDEDOKR�

2 FDStWXOR � DSUHVHQWD D HVWUXWXUD GD UHGH 1)1� $V LQIRUPDo}HV FRQWLGDV QHVWH

FDStWXOR IRUDP REWLGDV D SDUWLU GH >��@ H GH >���@� FRP XPD SHTXHQD PXGDQoD GH

QRWDomR� (VWDV LQIRUPDo}HV VmR LPSRUWDQWHV SDUD XP PHOKRU HQWHQGLPHQWR GRV FDStWXORV

SRVWHULRUHV� TXH XWLOL]DP FRPR EDVH HVWD HVWUXWXUD GH UHGH�

1R FDStWXOR �� p DSUHVHQWDGD XPD QRYD SURSRVWD GH REVHUYDomR GH HVWDGRV

GH VLVWHPDV GLQkPLFRV HP WHPSR UHDO XWLOL]DQGR R DOJRULWPR 1HR�)X]]\�1HXURQ FRP
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WUHLQDPHQWR RQ�OLQH� FRP FRQYHUJrQFLD HP DSHQDV XP SDVVR� 6mR DSUHVHQWDGDV DV

FRQGLo}HV SDUD D REWHQomR GH XPD H[SUHVVmR SDUD DWXDOL]DomR GRV SHVRV FRP WD[D GH

DSUHQGL]DGR yWLPD� TXH OHYDUi R REVHUYDGRU j FRQYHUJrQFLD HP DSHQDV XP SDVVR GH

FiOFXOR� %DVHDGRV QHVWD SURSRVWD� VmR GHVHQYROYLGRV TXDWUR REVHUYDGRUHV GH HVWDGRV

SDUD D PiTXLQD GH LQGXomR� XP REVHUYDGRU GH ÀX[RV GH URWRUV H WUrV REVHUYDGRUHV GH

YHORFLGDGH URWyULFD�

2 FDStWXOR � DSUHVHQWD D DYDOLDomR GRV REVHUYDGRUHV SURSRVWRV� 6mR DERUGDGRV

RV tQGLFHV GH GHVHPSHQKR XWLOL]DGRV SDUD DYDOLDU RV DFLRQDPHQWRV HOpWULFRV GH DOWR

GHVHPSHQKR� EHP FRPR WHVWHV H FULWpULRV GH DYDOLDomR SDUD RV REVHUYDGRUHV SURSRVWRV�

5HVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV VmR DSUHVHQWDGRV H GLVFXWLGRV�

1R FDStWXOR � DV SULQFLSDLV FRQWULEXLo}HV GHVWH WUDEDOKR VmR UHVXPLGDV� $OpP

GLVVR� VmR DSUHVHQWDGDV DV SURSRVWDV GH FRQWLQXLGDGH�

$V XQLGDGHV XWLOL]DGDV QHVWH WUDEDOKR VmR GR 6LVWHPD ,QWHUQDFLRQDO GH 8QLGDGHV

�6,�� (QWUHWDQWR� QR 6, QmR Ki GLVWLQomR HQWUH R UDGLDQR HOpWULFR H R UDGLDQR PHFkQLFR�

GLVWLQomR HVWD LPSRUWDQWH QD iUHD GH DFLRQDPHQWRV HOpWULFRV� $ UHODomR HQWUH HVWDV

XQLGDGHV p GDGD SRU�

udg ho�hwulfr @
S

5
=udg phfadqlfr �����

$ QmR VHU TXDQGR H[SOLFLWDGR R FRQWUiULR� D XQLGDGH udg XWLOL]DGD QHVWH WUDEDOKR

UHIHUH�VH D udg ho�hwulfr�

$OpP GLVVR� DV VLPXODo}HV IHLWDV QHVWH WUDEDOKR IRUDP QXPpULFDV�



�	�1���� %
*������()� :� ����� +��#;�"",#+�����

%32 *������()�

2 SURFHVVR GH HVWLPDomR GH HVWDGRV GH VLVWHPDV GLQkPLFRV H[LJH XP PHFDQLVPR GH

LGHQWL¿FDomR GR VLVWHPD H FRQVLVWH QD REWHQomR GH XP PRGHOR TXH PDLV VH DSUR[LPH

GR VLVWHPD HP TXHVWmR� 2V PpWRGRV FOiVVLFRV GH LGHQWL¿FDomR GH VLVWHPDV EDVHLDP�VH

HP PRGHORV PDWHPiWLFRV GH VLVWHPDV GLQkPLFRV� SDUWLFXODUPHQWH DTXHOHV FRP XPD ~QLFD

HQWUDGD H XPD ~QLFD VDtGD �6,62�� OLQHDUHV H LQYDULDQWHV QR WHPSR >��@� $GPLWLQGR FHUWDV

VLPSOL¿FDo}HV� DOJXQV VLVWHPDV GLQkPLFRV SRGHP VHU UHSUHVHQWDGRV SRU PRGHORV GHVWH

WLSR� H DVVLP VHU WUDWDGRV SHORV PpWRGRV FOiVVLFRV GH LGHQWL¿FDomR� 2 HUUR DGPLWLGR QHVWDV

VLPSOL¿FDo}HV SRGH VHU GHVSUH]tYHO SDUD VLVWHPDV VLPSOHV� QXPD JUDQGH IDL[D GH RSHUDomR�

&RQWXGR� j PHGLGD TXH R JUDX GH FRPSOH[LGDGH GR VLVWHPD D VHU LGHQWL¿FDGR DXPHQWD� R

HUUR SRGH WRUQDU�VH GHPDVLDGR JUDQGH H D IDL[D GH RSHUDomR PXLWR SHTXHQD� LQYLDELOL]DQGR

D LGHQWL¿FDomR� RX DLQGD WRUQDQGR�D FRPSXWDFLRQDOPHQWH ³SHVDGD´ �H[LJLQGR XP WHPSR GH

FiOFXOR PXLWR JUDQGH�� 1HVWHV FDVRV� GHYH�VH SDUWLU SDUD WpFQLFDV GH LGHQWL¿FDomR PDLV

DGHTXDGDV SDUD VLVWHPDV QmR�OLQHDUHV� YDULDQWHV QR WHPSR� GH YiULDV HQWUDGDV H YiULDV

VDtGDV �0,02�� VXMHLWRV D GLVW~UELRV H LQFHUWH]DV�

$V 5HGHV 1HXUDLV $UWL¿FLDLV �51$V� VmR XPD ERD DOWHUQDWLYD SDUD D LGHQWL¿FDomR

GH VLVWHPDV GHVWH WLSR GHYLGR jV VXDV FDUDFWHUtVWLFDV GH DSUHQGL]DGR� DGDSWDomR H

JHQHUDOL]DomR� $ WRSRORJLD PDLV FRPXPHQWH XWLOL]DGD p D SHUFHSWURQ PXOWLFDPDGDV �0/3��

TXH XVD R WUHLQDPHQWR VXSHUYLVLRQDGR� JHUDOPHQWH� DWUDYpV GR DOJRULWPR EDFN�SURSDJDWLRQ

RX VXDV YDULDo}HV�

2 SURFHVVR GH DMXVWHV GH SHVRV GDV UHGHV 0/3 XWLOL]DQGR R DOJRULWPR EDFN�

SURSDJDWLRQ p QD YHUGDGH XP SUREOHPD GH RWLPL]DomR� 2 SUREOHPD FRQVLVWH HP RWLPL]DU
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XPD IXQomR�REMHWLYR �D IXQomR GH HUUR� SRU H[HPSOR�� $ VROXomR YLiYHO TXH RWLPL]D D

IXQomR� GHQRPLQD�VH VROXomR yWLPD� H p REWLGD LWHUDWLYDPHQWH� JHUDQGR XPD VHT�rQFLD

GH SRQWRV {Ef�>{E��> = = = >{E��> = = = �RQGH {E�� @ ^{
E��
� {

E��
2 = = = {

E��
? `A � TXH FRQYHUJLUmR SDUD XP

SRQWR GHVHMiYHO {_� TXH p� HP JHUDO� D VROXomR GR SUREOHPD� (VWD VROXomR SRGHUi VHU XP

SRQWR GH PtQLPR ORFDO RX XP SRQWR GH PtQLPR JOREDO� $ H[LVWrQFLD GH PtQLPRV ORFDLV

SRGH GL¿FXOWDU D REWHQomR GR PtQLPR JOREDO� TXH p D VROXomR UHDOPHQWH GHVHMDGD� $

FRQYHUJrQFLD GRV PpWRGRV GH RWLPL]DomR QmR�OLQHDUHV GHSHQGH GD FRQGLomR LQLFLDO H GR

FRPSRUWDPHQWR GD IXQomR�REMHWLYR >��@�

2 WUHLQDPHQWR GDV UHGHV 0/3 FRP R DOJRULWPR EDFNSURSDJDWLRQ FRQVLVWH QD

PLQLPL]DomR GH XPD IXQomR QmR�OLQHDU� GHYLGR j FDUDFWHUtVWLFD QmR�OLQHDU GD IXQomR

GH DWLYDomR GRV QHXU{QLRV� 3RU LVWR� D IXQomR�REMHWLYR QmR p HVWULWDPHQWH FRQYH[D�

DSUHVHQWDQGR PtQLPRV ORFDLV >���@� H DOpP GLVVR� D FRQGLomR LQLFLDO p GHWHUPLQDGD

DOHDWRULDPHQWH� $VVLP� D FRQYHUJrQFLD QmR p DVVHJXUDGD�

0RGHORV GH LGHQWL¿FDomR QmR�OLQHDUHV SRGHP JHUDU VXSHUItFLHV GH HUUR FRP

PXLWRV PtQLPRV ORFDLV� R TXH WRUQD LPSRVVtYHO SURYDU VXD FRQYHUJrQFLD JOREDO >��@� 2

DOJRULWPR 1HR�)X]]\�1HXURQ� SURSRVWR SRU <DPDNDZD H RXWURV >���@ HP ����� UHVROYH R

SUREOHPD GH PtQLPRV ORFDLV SRUTXH D IXQomR�REMHWLYR D VHU PLQLPL]DGD� GDGD D HVWUXWXUD

GD UHGH� p TXDGUiWLFD H FRQYH[D� &RPR H[HPSORV GH DSOLFDo}HV GHVWH DOJRULWPR SRGH�

VH FLWDU� SUHYLVmR GH WHPSHUDWXUDV SDUD DOLPHQWRV HP FRQJHODPHQWR >��@� LGHQWL¿FDomR GH

VLVWHPDV >��@� SUHGLomR GH FRPSRUWDPHQWRV FDyWLFRV >���@ H REVHUYDomR GH HVWDGRV HP

DFLRQDPHQWRV HOpWULFRV >��@� >��@ H >��@�

1HVWH FDStWXOR� VHUi YLVWD D HVWUXWXUD GD UHGH 1HR�)X]]\�1HXURQ �1)1�� EHP FRPR

VHX DOJRULWPR GH DSUHQGL]DJHP� 6HUi PRVWUDGR WDPEpP XP DOJRULWPR SDUD GHWHUPLQDU D

WD[D GH DSUHQGL]DGR TXH JDUDQWH D FRQYHUJrQFLD SDUD D VROXomR yWLPD HP DSHQDV XP

SDVVR GH FiOFXOR�
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1D ¿J����� SRGH�VH YHU D HVWUXWXUD GR 1)1� $V HQWUDGDV {�> = = = > {�> = = = > {U GD UHGH SDVVDP

SRU EORFRV GH QHEXOL]DomR�GHVQHEXOL]DomR� UHSUHVHQWDGRV SRU i�> = = = > i�> = = = > iU � SDUD JHUDU

DV VDtGDV |�> = = = > |�> = = = > |U � UHVSHFWLYDPHQWH� L p R Q~PHUR GH HQWUDGDV H R XQLYHUVR GH

GLVFXUVR GD HQWUDGD {� HVWi SDUWLFLRQDGD HP P� IXQo}HV GH SHUWLQrQFLD� &DGD EORFR i� p

FRPSRVWR SHOD SDUWLomR QHEXORVD ���> = = = > ��6l
> = = = > ���l

H FDGD HOHPHQWR GH SDUWLomR �RX

IXQomR GH SHUWLQrQFLD� ��6l
HVWi YLQFXODGD D XP SHVR YDULiYHO Z�6l

� $ VRPD GRV WHUPRV

��6l
=Z�6l

+l @ 4> = = = > L>p� @ 4> = = = >P�, JHUD XPD VDtGD QHEXOL]DGD� TXH SDVVD SRU XP

SURFHVVR GH GHVQHEXOL]DomR SDUD JHUDU D VDtGD |�� FKDPDGR GH SURFHVVDPHQWR VLQiSWLFR�

$ VDtGD GR QHXU{QLR� |� p D VRPD GH WRGDV DV VDtGDV |��

� �[
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1HEXOL]DomR 'HVQHEXOL]DomR

[�

)LJXUD ���� (VWUXWXUD GR 1)1
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$VVLP� D VDtGD GR 1)1 SRGH VHU UHSUHVHQWDGD SHOD VHJXLQWH HTXDomR

| @
U[

�'�

|� @
U[

�'�

i�+{�, �����

2 SURFHVVDPHQWR VLQiSWLFR HVWi DVVRFLDGR D XP FRQMXQWR GH UHJUDV QHEXORVDV GR

WLSR VH�HQWmR� &RPR R XQLYHUVR GH GLVFXUVR GD HQWUDGD {� HVWi SDUWLFLRQDGR GH DFRUGR FRP

P� IXQo}HV GH SHUWLQrQFLD� WHPRV DV VHJXLQWHVP� UHJUDV�

� U�
� � VH {� p D�� HQWmR |� pZ���

� U2
� � VH {� p D�2 HQWmR |� pZ�2�

�
���

� U6l

� � VH {� p D�6l
HQWmR |� pZ�6l

�

�
���

� U�l

� � VH {� p D��l
HQWmR |� pZ��l

�

3DUD HVWH FRQMXQWR GH UHJUDV QHEXORVDV� {� H |� VmR YDULiYHLV OLQJXtVWLFDV FRP

XQLYHUVR ?� D�6l
VmR WHUPRV OLQJXtVWLFRV FXMRV VLJQL¿FDGRV VmR GDGRV SRU FRQMXQWRV

QHEXORVRV� GH¿QLGRV SRU ��6l
+{�, H Z�6l

VmR WHUPRV OLQJXtVWLFR FRQVHT�HQWHV �SHVRV GD

UHGH�� &RQVLGHUDQGR IXQo}HV GH SHUWLQrQFLD WULDQJXODUHV H FRPSOHPHQWDUHV �¿J������ R

YDORU GD IXQomR GH SHUWLQrQFLD� ��6l
+{�,� p GLIHUHQWH GH ]HUR VRPHQWH SDUD XPD RX GXDV

IXQo}HV GH SHUWLQrQFLD� $VVLP� SDUD FDGD YDULiYHO GH HQWUDGD {�� QR Pi[LPR GXDV GDV P�

UHJUDV VmR DWLYDGDV� VHQGR LQGH[DGDV SRU n� H n� . 4� $OpP GLVVR� HODV VmR FRQVHFXWLYDV�

PL�0 L��� �[L�PL�0 L����[L� PL0 L�[L�

xxx

PL��[L� PL��[L� PL��[L�

[LPLQ [LPD[

)LJXUD ���� )XQo}HV GH SHUWLQrQFLD
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8WLOL]DQGR R SURGXWR SDUD LPSOHPHQWDU D UHODomR QHEXORVD DVVRFLDGD j UHVSHFWLYD

UHJUD �¿J������ R PHFDQLVPR pd{ �plq GH LQIHUrQFLD QHEXORVD H R PpWRGR GR FHQWUR GH

JUDYLGDGH SDUD HIHWXDU D GHVQHEXOL]DomR� RV YDORUHV GDV VLQDSVHV SRGHP VHU GHWHUPLQDGRV

SRU

|� @ i�+{�, @

S�l

6l'�
��6l

+{�,=Z�6lS�l

6l'�
��6l

+{�,

@
��&l+{�,=Z�&l . ��E&ln��+{�,=Z�E&ln��

��&l+{�, . ��E&ln��+{�,
�����

&RPR DV IXQo}HV GH SHUWLQrQFLD VmR FRPSOHPHQWDUHV� D VRPD GR JUDX GH

SHUWLQrQFLD GH GXDV IXQo}HV FRQVHFXWLYDV p LJXDO D �� $VVLP� WHPRV D H[SUHVVmR ¿QDO

SDUD D VDtGD |��

|� @ i�+{�, @ ��&l+{�,=Z�&l . ��E&ln��+{�,=Z�E&ln�� �����

:L�NL���

��

PL�NL��� �[L�

<L

PLNL�[L�

:LNL L

[

L

;

L

�

�

�

�

�

;

L

)LJXUD ���� 3URFHVVDPHQWR GH XP 1)1

'XUDQWH R WUHLQDPHQWR GR 1)1� DSHQDV XP RX GRLV SHVRV FRUUHVSRQGHQWHV jV

IXQo}HV GH SHUWLQrQFLD DWLYDGDV VmR DMXVWDGRV GH IRUPD D PLQLPL]DU R HUUR� ,VWR VXJHUH TXH

R 1)1 SRGH H[LELU XP SHUtRGR GH WUHLQDPHQWR PXLWR PHQRU GR TXH DV 51$V FRQYHQFLRQDLV

>���@�
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2 WUHLQDPHQWR GR 1)1 p VXSHUYLVLRQDGR� SRGHQGR VHU HP ORWH RX GH ORFDO �WDPEpP

FRQKHFLGR FRPR LQFUHPHQWDO�� 1R WUHLQDPHQWR HP ORWH� VmR DSUHVHQWDGRV DR 1)1 WRGRV

RV SDGU}HV �GH WUHLQDPHQWR�� RQGH FDGD SDGUmR FRQVLVWH QR SDU i{> |_j� VHQGR { R YHWRU

GH HQWUDGDV GD UHGH GH XP GHWHUPLQDGR SDGUmR H |_ D VDtGD GHVHMDGD� 3DUD FDGD YHWRU

GH HQWUDGD { DSUHVHQWDGR j UHGH� HVWD IRUQHFHUi XP YDORU GH VDtGD | TXH VHUi FRPSDUDGD

FRP R YDORU GHVHMDGR |_� 2 HUUR TXDGUiWLFR GHVWD FRPSDUDomR� %� p XVDGR SDUD DMXVWDU RV

SDUkPHWURV GD UHGH DSyV D DSUHVHQWDomR GH WRGRV RV SDGU}HV� (VWHV SDVVRV VmR UHSHWLGRV

DWp TXH D UHGH WHQKD ³DSUHQGLGR´� $ FDSDFLGDGH GH JHQHUDOL]DomR GR 1)1 p YHUL¿FDGD DSyV

R WUHLQDPHQWR� QD HWDSD GH YDOLGDomR� 1R WUHLQDPHQWR GH PRGR ORFDO� RV SDUkPHWURV VmR

DWXDOL]DGRV D FDGD DSUHVHQWDomR GR SDU i{> |_j j UHGH >��@�

$OpP GLVVR� R WUHLQDPHQWR SRGH VHU RQ�OLQH RX RII�OLQH� 1R WUHLQDPHQWR RII�OLQH�

RV SDUkPHWURV YDULDP GXUDQWH D HWDSD GH WUHLQDPHQWR H VmR PDQWLGRV ¿[RV QD HWDSD

GH YDOLGDomR� 1R WUHLQDPHQWR RQ�OLQH� RV SDUkPHWURV VmR DMXVWDGRV SDUD FDGD SDGUmR

DSUHVHQWDGR� &RQYpP VDOLHQWDU TXH R WUHLQDPHQWR RII�OLQH SRGH VHU IHLWR HP ORWH RX GH

PRGR ORFDO� HQTXDQWR TXH R WUHLQDPHQWR RQ�OLQH Vy SRGH VHU IHLWR GH PRGR ORFDO�

3DUD D LGHQWL¿FDomR GH VLVWHPDV GLQkPLFRV UiSLGRV� YDULDQWHV QR WHPSR H VXMHLWRV

D GLVW~UELRV� R WUHLQDPHQWR VXSHUYLVLRQDGR RQ�OLQH� VHP WUHLQDPHQWR SUpYLR� p R PDLV

LQGLFDGR� 'HVGH TXH VH JDUDQWD D VXD FRQYHUJrQFLD QXP SHUtRGR GH WHPSR PHQRU GR

TXH D PHQRU FRQVWDQWH GH WHPSR GR VLVWHPD D VHU LGHQWL¿FDGR� D UHGH SRGH VH DGDSWDU jV

YDULDo}HV SDUDPpWULFDV RX GLVW~UELRV GR VLVWHPD� FRP D YDQWDJHP GH QmR GHPDQGDU WHPSR

GH WUHLQDPHQWR SUpYLR�

$VVLP� R PpWRGR GH WUHLQDPHQWR XWLOL]DGR QHVWH WUDEDOKR IRL GR WLSR VXSHUYLVLRQDGR

RQ�OLQH� VHP WUHLQDPHQWR SUpYLR� 2V SDUkPHWURV D VHUHP DMXVWDGRV VmR RV SHVRV GD UHGH

1)1 �UHVXOWDQWHV GRV FRQVHT�HQWHV GDV UHJUDV QHEXORVDV�Z�6l
�¿J� �����
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)LJXUD ���� 'LDJUDPD GH EORFRV GR WUHLQDPHQWR GR 1)1

������� $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD >��@

6HMD [ @ +{�> {2> = = = > {�> = = = > {U, R SDGUmR DSOLFDGR j HQWUDGD GR 1HR�)X]]\�1HXURQ� | D

VDtGD FDOFXODGD H |_ VHX UHVSHFWLYR YDORU GHVHMDGR� 2 HUUR TXDGUiWLFR SDUD R SDGUmR GH

HQWUDGD p GH¿QLGR FRPR

% @
4

5

�
| � |_

�2
@

4

5
h2 @ % +Z, �����

RQGHZ @ ^z�� z�2 = = = z�6l
= = = zU�L

`�

2 DOJRULWPR GH WUHLQDPHQWR FRQVLVWH QD DWXDOL]DomR GRV SHVRV� SDUD FDGD SDGUmR

GH HQWUDGD� GH PRGR TXH R HUUR % SRVVD VHU PLQLPL]DGR� 2 SUREOHPD D VHU UHVROYLGR SRGH

VHU GHVFULWR GD VHJXLQWH IRUPD�

+S�,

5
7 plq %+Z�6l

,
Z�6l

5 ?
;l @ 4> = = = > L>p� @ 4> = = = >P�

6
8 �����

3DUD FDGD FRRUGHQDGD GH HQWUDGD {�� GHQWUH DV HQWUDGDV DSUHVHQWDGDV DR 1)1�

VRPHQWH DV IXQo}HV ��&l+{�, H ��E&ln��+{�, VmR GLIHUHQWHV GH ]HUR� $VVLP SRGHPRV

UHHVFUHYHU R SUREOHPD S� FRPR�
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5
7 plq %+Z�6l

,
Z�6l

5 ?
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6
8 �����

RQGH QHVWH FDVRZ @ ^z�&4 z�E&4n�� z2&5 z2E&5n�� = = = z�&l z�E&ln�� = = = zU&L zUE&Ln��`�

5HVROYHQGR S2� D IXQomR D VHU PLQLPL]DGD WHP 5=L YDULiYHLV� LQGHSHQGHQWHPHQWH

GR Q~PHUR GH IXQo}HV GH SHUWLQrQFLD� HQTXDQWR TXH UHVROYHQGR S�� R Q~PHUR GH YDULiYHLV

D VHU PLQLPL]DGR pP�=L� $ IXQomR D VHU PLQLPL]DGD HP S2� %+Z,� p TXDGUiWLFD H FRQYH[D

H R VHX PtQLPR ORFDO p PtQLPR JOREDO >��@�

&RPR D IXQomR %+Z, p QmR�OLQHDU� S2 p XP SUREOHPD GH SURJUDPDomR QmR�OLQHDU�

RQGH D FRQYHUJrQFLD SDUD XPD VROXomR yWLPD GHSHQGH GR SRQWR LQLFLDO� GD GLUHomR GH EXVFD

H GR FRPSULPHQWR GR SDVVR� 3DUD R 1)1� D FRQGLomR LQLFLDO VHUi QXOD� VHP SUHMXt]R SDUD D

FRQYHUJrQFLD GR DOJRULWPR� FRPR VHUi YLVWR PDLV DGLDQWH�

$ VHT�rQFLD GH SRQWRV JHUDGRV SHORV PpWRGRV LWHUDWLYRV XWLOL]DGRV DGYpP GH

SDVVRV VXFHVVLYRV� $VVLP� D SDUWLU GH {E��� HVFROKH�VH FRPR FDPLQKR RX GLUHomR� XP YHWRU

k >��@� 3DUD D HVFROKD GD GLUHomR� R PpWRGR GR JUDGLHQWH VHUi DTXL DGRWDGR� $OpP GH VHU R

PDLV VLPSOHV� HOH SHUPLWH D REWHQomR GD WD[D GH DSUHQGL]DGR TXH OHYD j FRQYHUJrQFLD GR

DOJRULWPR HP DSHQDV XP SDVVR GH FiOFXOR� 2 YHWRU JUDGLHQWH� FDOFXODGR QR SRQWR {� DSRQWD

QD GLUHomR GH PDLRU FUHVFLPHQWR GD IXQomR� 2 PpWRGR GR JUDGLHQWH HVFROKH FRPR GLUHomR

DTXHOD RSRVWD� RX VHMD� D GH PHQRU FUHVFLPHQWR� $VVLP� WHPRV�

kE�� @ �R%+ZE��, �����

RQGH m p R Q~PHUR GH LWHUDomR�

$ YDULDomR GRV SHVRV p GDGD SRU�

�Z E�� @ �=kE�� �����

DVVLP�

�Z
E��
�&l

@ ��E��=
C%+Z

E��
�&l

,

CZ
E��
�&l

@ ��E��=
C%E��

ChE��
ChE��
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CZ
E��
�&l
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3RUWDQWR� XPD FRPSRQHQWHZ E��
�&l

p DWXDOL]DGD GD VHJXLQWH IRUPD

Z
E�n��
�&l

@Z
E��
�&l

� �E��=
�
|E�� � |_

�
=�

E��
�&l
+{�, ������

2 FRPSULPHQWR GR SDVVR� � �FKDPDGR GH WD[D GH DSUHQGL]DJHP QR FRQWH[WR GH

UHGHV QHXUDLV�� SRGH VHU GHWHUPLQDGR KHXULVWLFDPHQWH RX DWUDYpV GH DOJXP PpWRGR GH

EXVFD XQLGLUHFLRQDO�

2V PpWRGRV GH EXVFD XQLGLUHFLRQDO VH GLYLGHP HP >��@�

�� 5HGXo}HV VXFHVVLYDV GH LQWHUYDORV� DSyV OLPLWDU � QR LQWHUYDOR >D�E@� UHGX]LU HVWH

LQWHUYDOR DWp D SUHFLVmR GHVHMDGD� 3RGHP VHU�

�D� GLUHWRV� H[LJHP IXQo}HV XQLPRGDLV� QmR H[LJHP GLIHUHQFLDELOLGDGH �PpWRGR GH
)LERQDFFL� PpWRGR GD VHomR iXUHD� HWF���

�E� DSUR[LPDomR SRU SROLQ{PLRV� H[LJHP IXQo}HV ³EHP FRPSRUWDGDV´� RX VHMD�
IXQo}HV FRQYH[DV RX FRQWLQXDPHQWH GLIHUHQFLiYHLV GH SULPHLUD RX GH VHJXQGD
RUGHP �PpWRGR GH 1HZWRQ� PpWRGR GD VHFDQWH� PpWRGR '6&�3RZHOO H DVVLP
SRU GLDQWH��

�� )LQLWRV RX DSURIXQGDPHQWR� H[LJHP GHULYDGDV GLUHFLRQDLV QR SRQWR GH SDUWLGD�

SRUpP QmR H[LJHP FRQYH[LGDGH� 1mR VH SUHRFXSDP HP PLQLPL]DU D IXQomR� DSH�

QDV HP ³UHGX]L�OD EDVWDQWH´ �PpWRGR GH $UPLMR� PpWRGR GH *ROGVWHLQ H DVVLP SRU

GLDQWH��

/HYDQGR HP FRQVLGHUDomR TXH D IXQomR REMHWLYR GR 1)1 D VHU PLQLPL]DGD p

TXDGUiWLFD H FRQYH[D� &DPLQKDV >��@ SURS{V XP PpWRGR GH REWHQomR GLQkPLFD GD WD[D

GH DSUHQGL]DJHP TXH REWpP RV SHVRV GR 1)1 TXH SURSRUFLRQDP HUUR GH DSUR[LPDomR

QXOR HP DSHQDV XP SDVVR� GDGR SRU�
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$ HVWUXWXUD GR 1)1 PRVWUDGD QD ¿J���� DSUHVHQWD DSHQDV XPD VDtGD� 3RUWDQWR� SHUPLWH XP

PDSHDPHQWR QmR�OLQHDU HQWUH XP HVSDoR PXOWLGLPHQVLRQDO H XP HVSDoR XQLGLPHQVLRQDO�

3DUD R FDVR GH VLVWHPDV 0,02� R PDSHDPHQWR GHYH VHU GH XP HVSDoR PXOWLGLPHQVLRQDO

SDUD RXWUR� $VVLP� SRGH�VH XWLOL]DU O 1)1 LQGHSHQGHQWHV SDUD XP VLVWHPD FRP O VDtGDV�

&RQWXGR� D HWDSD GH QHEXOL]DomR GHYHUi VHU IHLWD O YH]HV� 8VDQGR D HVWUXWXUD HP IRUPD GH

UHGH FKDPDGD GH 1HR�)X]]\�1HXURQ JHQHUDOL]DGD �¿J������ D HWDSD GH QHEXOL]DomR p IHLWD

DSHQDV XPD YH]� D FDGD SDVVR GH FiOFXOR�
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)LJXUD ���� D� 'LDJUDPD GH EORFRV GR 1HR�)X]]\�1HXURQ JHQHUDOL]DGR E� %ORFR Il+{l,

'H PDQHLUD DQiORJD DR 1)1� DV VDtGDV |, H |�, GR 1)1 JHQHUDOL]DGR VmR GDGRV

SRU�

i�,+{
E��
� , @ ��&l+{

E��
� ,=Z�&l, . ��E&ln��+{

E��
� ,=Z�E&ln��, ������

|
E��
, @

U[
�'�

|
E��
�, @

U[
�'�

i�,
�
{
E��
�

�
������



&DStWXOR �� ,QWURGXomR jV 5HGHV 1HR�IX]]\�1HXURQ ��

6H |, p D VDtGD FDOFXODGD H |_, p R VHX UHVSHFWLYR YDORU GHVHMDGR� RQGH o @ 4> 5> = = = O

�O p R Q~PHUR GH VDtGDV�� SRGH�VH GH¿QLU RV O HUURV TXDGUiWLFRV FRPR
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2 WUHLQDPHQWR GR 1)1 JHQHUDOL]DGR FRQVLVWH QD PLQLPL]DomR GRV o HUURV �SDUD

FDGD SDGUmR DSUHVHQWDGR� DFLPD�

2 QRYR SHVR p FDOFXODGR SRU

Z
E�n��
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2V SULQFLSDLV SDVVRV GR DOJRULWPR VmR�

� HVFROKD GDV L HQWUDGDV H O VDtGDV GD UHGH�

� HVFROKD GR Q~PHUR GH IXQo}HV GH SHUWLQrQFLDP� H GRV YDORUHV Pi[LPR H PtQLPR

GH FDGD HQWUDGD� DVVLP FRPR GR WLSR GH IXQo}HV GH SHUWLQrQFLD�

� HVFROKD GR YDORU LQLFLDO GRV SHVRVZ�6l,�

� FiOFXOR GDV IXQo}HV i�,+{�, �HT� ������

� FiOFXOR GDV VDtGDV |, �HT� ������

� FiOFXOR GD WD[D GH DSUHQGL]DJHP � �HT� ������

� DWXDOL]DomR GRV SHVRV �HT� ������

'HYLGR DR IDWR GR 1)1 JHQHUDOL]DGR SRVVXLU PDLV GH XPD VDtGD� HP DQDORJLD jV

51$V� R 1)1 JHQHUDOL]DGR SRGH VHU HQFDUDGR FRPR XPD UHGH 1)1�

%35 �������8��

1HVWH FDStWXOR IRL PRVWUDGD D HVWUXWXUD GD UHGH 1HR�)X]]\�1HXURQ �1)1�� EHP FRPR R

DOJRULWPR GH DSUHQGL]DJHP� )RL PRVWUDGD WDPEpP XPD H[SUHVVmR SDUD GHWHUPLQDU D WD[D

GH DSUHQGL]DGR TXH JDUDQWH D FRQYHUJrQFLD SDUD D VROXomR yWLPD HP DSHQDV XP SDVVR GH
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FiOFXOR� (VWD UiSLGD FRQYHUJrQFLD SRVVLELOLWD D XWLOL]DomR GD UHGH 1)1 HP WUHLQDPHQWR HP

WHPSR UHDO�
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$ UHGH 1)1 SRGH VHU XWLOL]DGD QD REVHUYDomR GH HVWDGRV GH VLVWHPDV GLQkPLFRV� 'HYLGR jV

VXDV FDUDFWHUtVWLFDV� QmR p QHFHVViULR D GH¿QLomR GR Q~PHUR GH FDPDGDV LQWHUPHGLiULDV

QHP GD UHVSHFWLYD TXDQWLGDGH GH QHXU{QLRV �FRPR QDV 0/3V FRQYHQFLRQDLV�� R TXH WRUQD

R VHX SURMHWR VLPSOHV� &RQIRUPH YLVWR DQWHULRUPHQWH �LWHP ������� R WUHLQDPHQWR GR 1)1

SRGH VHU IHLWR RQ�OLQH RX RII�OLQH�

1D XWLOL]DomR GR 1)1 FRP WUHLQDPHQWR RII�OLQH� R WHPSR GH WUHLQDPHQWR SRGH

VHU UHODWLYDPHQWH ORQJR �HPERUD QmR WmR ORQJR TXDQWR R GDV UHGHV QHXUDLV FRQYHQFLRQDLV

>���@� H R HUUR GH SUHGLomR �GXUDQWH D HWDSD GH YDOLGDomR� FRP RV SHVRV ¿[RV� SRGH VHU

FRQVLGHUiYHO SDUD VLVWHPDV GLQkPLFRV PXLWR FRPSOH[RV�

1D XWLOL]DomR GR 1)1 FRP WUHLQDPHQWR RQ�OLQH QD REVHUYDomR GH HVWDGRV� WRUQD�VH

QHFHVViULD D XWLOL]DomR GH XPD HTXDomR GH PDSHDPHQWR HQWUH RV HVWDGRV REVHUYDGRV� a|,�

H RV HVWDGRV REVHUYDGRV �a},� D VHUHP FRPSDUDGRV FRP RV PHGLGRV� }_, � Mi TXH RV HVWDGRV

D VHUHP REVHUYDGRV� |,� VmR GHVFRQKHFLGRV� 3DUD LVWR� p QHFHVViULR DOJXP FRQKHFLPHQWR

GR VLVWHPD FXMRV HVWDGRV VH TXHU REVHUYDU� 8PD YH] REWLGD XPD HTXDomR GH PDSHDPHQWR�

SRGH VHU SRVVtYHO REWHU XPD WD[D GH DSUHQGL]DGR WDO TXH SHUPLWD D FRQYHUJrQFLD GR

REVHUYDGRU HP DSHQDV XP SDVVR GH FiOFXOR� VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR RX

GH PpWRGRV SDUD XPD PHOKRU LQLFLDOL]DomR GRV SHVRV� 3RUWDQWR� R REVHUYDGRU GH HVWDGRV

GHVHQYROYLGR QHVWH WUDEDOKR XWLOL]D WUHLQDPHQWR RQ�OLQH�



&DStWXOR �� 2EVHUYDGRUHV GH (VWDGRV 1HR�)X]]\�1HXURQ ��

1R UHVWDQWH GR FDStWXOR VHUi GHPRQVWUDGR XP WHRUHPD TXH SHUPLWH D DGHTXDGD

HVFROKD GH XPD HTXDomR GH PDSHDPHQWR� GHQWUH DTXHODV FDQGLGDWDV� 6HUmR

GHVHQYROYLGDV H[SUHVV}HV YiOLGDV SDUD HTXDo}HV GH PDSHDPHQWR TXH SRVVXDP LQYHUVD

H FXMDV GHULYDGDV �GD HTXDomR GH PDSHDPHQWR H GH VXD LQYHUVD� VHMDP GLIHUHQWHV GH ]HUR�

6HUi PRVWUDGR TXH HVWDV H[SUHVV}HV SRGHUmR VHU DSOLFDGDV QR SUREOHPD GH REVHUYDomR GH

TXDOTXHU VLVWHPD GLQkPLFR HP WHPSR UHDO TXH SRVVLELOLWH D REWHQomR GHVWH WLSR GH HTXDomR

GH PDSHDPHQWR� (P VHJXLGD� VHUi UHVWULQJLQGR R XQLYHUVR GH HTXDo}HV GH PDSHDPHQWR

SDUD XPD GHWHUPLQDGD FODVVH� VHQGR GHPRQVWUDGD XPD H[SUHVVmR SDUD DWXDOL]DomR GRV

SHVRV FRP WD[D GH DSUHQGL]DGR yWLPD� TXH OHYDUi R REVHUYDGRU j FRQYHUJrQFLD HP DSHQDV

XP SDVVR GH FiOFXOR� 6HUmR HQWmR GHVHQYROYLGRV TXDWUR REVHUYDGRUHV GH HVWDGRV �XP

REVHUYDGRU GH ÀX[RV GH URWRUV H WUrV REVHUYDGRUHV GH YHORFLGDGH URWyULFD� FRP HTXDo}HV

GH PDSHDPHQWR SHUWHQFHQWHV D HVWD FODVVH� SDUD DSOLFDomR HP VLVWHPDV GH DFLRQDPHQWR

GH PiTXLQDV GH LQGXomR� FXMR WHPSR GH UHVSRVWD GHYH VHU UiSLGR R VX¿FLHQWH SDUD XP

VDWLVIDWyULR GHVHPSHQKR GLQkPLFR GR DFLRQDPHQWR�

53% �'����	��� �� ���	��� +
+ >��@

&RQIRUPH GLWR DQWHULRUPHQWH� D XWLOL]DomR GR 1)1 FRP WUHLQDPHQWR RQ�OLQH SDUD D

REVHUYDomR GH HVWDGRV UHTXHU XPD HTXDomR GH PDSHDPHQWR� Mi TXH R HVWDGR D VHU

REVHUYDGR� |,� p GHVFRQKHFLGR� $V HTXDo}HV GH PDSHDPHQWR QDGD PDLV VmR GR TXH

XP HVWLPDGRU TXH UHODFLRQD RV HVWDGRV D VHUHP REVHUYDGRV FRP RV HVWDGRV D VHUHP

FRPSDUDGRV�

$VVLP� D VDtGD GD UHGH 1)1� a|,� p PDSHDGD SDUD R HVWDGR REVHUYDGR� a},� TXH

VHUi FRPSDUDGR FRP R VLQDO GHVHMDGR� }_, � JHUDQGR R HUUR D VHU XVDGR SDUD D FRUUHomR GRV

SHVRV� VHQGR j+=, XPD IXQomR TXDOTXHU TXH PDSHLD D HQWUDGD {� SDUD |, �¿J� ��� H ¿J� �����

$ IXQomR �RX HTXDomR� GH PDSHDPHQWR k+=, p WDO TXH�

a}, / k +a|,, > o @ 4 = = = O �����
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2EVHUYDGRU GH (VWDGRV 1)1
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A A

)LJXUD ���� 3URFHVVR GH DMXVWH GRV SHVRV GR REVHUYDGRU GH HVWDGRV 1)1
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$ HVFROKD GH XPD HTXDomR GH PDSHDPHQWR DGHTXDGD� GHQWUH DV FDQGLGDWDV�

SRGH VHU IDFLOLWDGD FRP D XWLOL]DomR GR WHRUHPD D VHJXLU�

/HPPD � 6HMD a} @ k+a|, XPD IXQomR FRQWtQXD H HVWULWDPHQWH PRQRW{QLFD SHUWHQFHQWH DR
LQWHUYDOR ^a|�> a|2`� $VVLP� VH a|� 9@ a|2 HQWmR k+a|�, 9@ k+a|2,�

$ SURSRVLomR DFLPD SRGH VHU YHUL¿FDGD JUD¿FDPHQWH� FRPR PRVWUD D ¿J� ����

����������������
��

�����

�����
�

�

����
�

��

)LJXUD ���� ([HPSOR GH IXQomR FRQWtQXD HVWULWDPHQWH PRQRW{QLFD FUHVFHQWH

7HRUHPD � 6HMD |, R HVWDGR GHVFRQKHFLGR D VHU REVHUYDGR H VHMD }_, TXDOTXHU HVWDGR
UHODFLRQDGR D |, DWUDYpV GD HTXDomR GH PDSHDPHQWR k+=, �HT� ����� RQGH k+=, p XPD IXQomR
FRQWtQXD H HVWULWDPHQWH PRQRW{QLFD QR LQWHUYDOR ^a|�> a|2` WDO TXH k3� H[LVWD QR LQWHUYDOR
^a}�> a}2`� $OpP GLVVR� DV VXDV UHVSHFWLYDV GHULYDGDV H[LVWHP QRV VHXV UHVSHFWLYRV GRPtQLRV�
6HMD a}, R HVWDGR REVHUYDGR D VHU FRPSDUDGR FRP R HVWDGR GHVHMDGR }_, TXH LUi JHUDU R HUUR
h5 @ a}, � }_, � 6HMD WDPEpP a|, R HVWDGR REVHUYDGR UHODFLRQDGR D a}, DWUDYpV GD HTXDomR GH
PDSHDPHQWR k+=, TXH LUi JHUDU R HUUR GH REVHUYDomR h+ @ a|, � |,� (QWmR� h+ @ 3 VH h5 @ 3�
�

k +a|, 9@ 3 H
�

k3� +a}, 9@ 3� ;a| 5 +a|�> a|2, H ;a} 5 +a}�> a}2,�

3URYD�

6HMD h5 @ 3�
�

k +a|, 9@ 3 H
�

k3� +a}, 9@ 3� $VVLP� a}, @ }_, � (QWmR |, @ k3�+}_, , @ k3�+a},,�
R TXH LPSOLFD TXH a}, @ k+|,,� 3HOR OHPD �� H[LVWH DSHQDV XP |, TXH VDWLVID] D ~OWLPD UHODomR�
$VVLP� a|, @ |, H h+ @ a|, � |, @ 3�

27HRUHPD � p PXLWR ~WLO SDUD D HVFROKD GD HTXDomR GH PDSHDPHQWR k+=,� GH PRGR

TXH XP HUUR QXOR GH REVHUYDomR HQWUH a}, H }_, �h5 @ 3� JDUDQWD XP HUUR QXOR GH REVHUYDomR
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HQWUH a|, H |, �h+ @ 3�� TXH p R TXH UHDOPHQWH LQWHUHVVD�

8PD YH] REWLGD XPD HTXDomR GH PDSHDPHQWR DGHTXDGD� p LPSRUWDQWH JDUDQWLU

XP HUUR QXOR GH REVHUYDomR HQWUH a}, H }_, �h5 @ 3�� ,VWR p IHLWR DWUDYpV GD DWXDOL]DomR

DGHTXDGD GRV SHVRV GD UHGH�

&RQIRUPH YLVWR QR LWHP ������ DV VDtGDV a|, H |�, GD UHGH 1)1 VmR GDGRV SRU�
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6H a}, p D VDtGD FDOFXODGD �D SDUWLU GDV HT� ���� ��� H ���� H }_, p R VHX UHVSHFWLYR

YDORU GHVHMDGR� RQGH o @ 4> 5> = = = O� SRGH�VH GH¿QLU RV O HUURV TXDGUiWLFRV FRPR�
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'H PDQHLUD DQiORJD DR LWHP ������ RV QRYRV SHVRV GD UHGH 1)1 VHUmR GDGRV SRU�
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$ HTXDomR GH DWXDOL]DomR GRV SHVRV GHVHMDGD p REWLGD GH ��� H ����
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$ WD[D GH DSUHQGL]DGR SRGH VHU ¿[D RX SRGH YDULDU D FDGD LWHUDomR� 8PD WD[D GH

DSUHQGL]DGR ¿[D SRGH VHU REWLGD DWUDYpV GH VLPXODo}HV� 8PD WD[D GH DSUHQGL]DGR YDULiYHO

SRGH VHU REWLGD DWUDYpV GH DOJXP GRV PpWRGRV GH EXVFD XQLGLUHFLRQDO �>��@� RX SRU DOJXP

PpWRGR GLUHWR�

53%32 ���	()� �� -��	��"	()� ��� ����� ��� .	4	 �� -������"	�� >���	
�	�	 ��	 ��������	�	 ��	��� �� ���	(8�� �� �	��	�����

2 PpWRGR GHVHQYROYLGR SRU >��@ VHUi DGDSWDGR SDUD R GHVHQYROYLPHQWR GH XPD H[SUHVVmR

SDUD R FiOFXOR GD WD[D GH DSUHQGL]DGR yWLPD� OHYDQGR�VH HP FRQVLGHUDomR D LQFOXVmR GH

XPD HTXDomR GH PDSHDPHQWR�

3DUD LVWR� FRQVLGHUDU�VH�i XPD HTXDomR GH PDSHDPHQWR GD FODVVH�

a}, @ k +a|,, @ Nf, .N�,=a|,> o @ 4 = = = O �����

RQGH Nf, H N�, SRGHP VHU FRQVWDQWHV RX YDULiYHLV LQGHSHQGHQWHV GH |,� FRP N�, GLIHUHQWH

GH ]HUR�

'H ���� SRGH�VH REWHU�

�

k +a|,, @
ga},+a|,,

ga|,
@ N�, �����

|, @ k3� +a},, @

�
4

N�,

�
=a}, �

�
Nf,

N�,

�
������
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k3� +a},, @
ga|,+a},,

ga},
@

4

N�,
������
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'H ��� H ����� SRGH�VH YHU TXH D HT� ��� VDWLVID] R 7HRUHPD �� 3RUWDQWR� OHYDQGR�

VH R HUUR GH REVHUYDomR HQWUH a}, H }_, D ]HUR �h5 @ 3�� WHP�VH XP HUUR QXOR GH REVHUYDomR

HQWUH a|, H |, �h+ @ 3��

(P YLUWXGH GH FDGD SHVR GD UHGH 1)1 HVWDU UHODFLRQDGR D DSHQDV XPD VDtGD

�¿J� ����� D UHGH FRP O VDtGDV SRGH VHU YLVWD FRPR O UHGHV GH DSHQDV XPD VDtGD� (VWH

IDWR VLPSOL¿FD EDVWDQWH R SURMHWR GH REVHUYDGRUHV 1)1� SRLV HP XPD ~QLFD UHGH SRGHP

H[LVWLU O REVHUYDGRUHV GH HVWDGRV LQGHSHQGHQWHV� FDGD XP FRP VXD UHVSHFWLYD HTXDomR
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&RQYpP DTXL VDOLHQWDU D GLIHUHQoD HQWUH R SDVVR GD PDOKD GH FRQWUROH� q� H R

SDVVR GD PDOKD GR REVHUYDGRU� m� (P FDGD SDVVR q� RV HVWDGRV DFHVVtYHLV GD PiTXLQD

GH LQGXomR VmR PHGLGRV� H D SDUWLU GHVWHV� RV HVWDGRV LQDFHVVtYHLV VmR REVHUYDGRV H DV

YDULiYHLV GH FRQWUROH GD 0, VmR GH¿QLGDV GH IRUPD D OHYi�OD DR SUy[LPR HVWDGR GHVHMDGR�

1R SULPHLUR SDVVR GD PDOKD GH REVHUYDomR� m� R REVHUYDGRU GH HVWDGRV 1)1 FDOFXOD DV

VDtGDV REVHUYDGDV� a|E��, H a}
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� TXH OHYDUmR R REVHUYDGRU D XP HUUR QXOR� 1R VHJXQGR
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$VVLP� SDUD D REWHQomR GH XP HUUR QXOR GH REVHUYDomR HP DSHQDV XP SDVVR GD

PDOKD GH FRQWUROH q� VmR HIHWXDGRV GRLV SDVVRV GD PDOKD GR REVHUYDGRU HP FDGD q�

3RGH�VH QRWDU� SRUWDQWR� TXH DSHQDV RV SHVRV H DV VDtGDV GD UHGH 1)1 YDULDP D

FDGD SDVVR GD PDOKD GH REVHUYDomR m�

$V HTXDo}HV GH DWXDOL]DomR GRV SHVRV FRP WD[D GH DSUHQGL]DGR yWLPD �HT� ����

H ����� SHUPLWHP D FRQYHUJrQFLD GR REVHUYDGRU GH HVWDGRV 1)1 HP DSHQDV XP SDVVR�

QmR VHQGR� SRUWDQWR� LWHUDWLYDV�

(P UHVXPR� SDUD SURMHWDU R REVHUYDGRU GH HVWDGRV 1)1� GHYH�VH GHWHUPLQDU R

Q~PHUR GH VDtGDV O� D HTXDomR GH PDSHDPHQWR k+=,� R Q~PHUR H R WLSR GH IXQo}HV GH

SHUWLQrQFLD P� SDUD FDGD HQWUDGD {�� D WD[D GH DSUHQGL]DGR � �SDUD WUHLQDPHQWR FRP ��v

¿[RV� H R Q~PHUR GH HQWUDGDV L �DVVLP FRPR VHXV UHVSHFWLYRV XQLYHUVRV GH GLVFXUVR��

$ XWLOL]DomR GH IXQo}HV GH SHUWLQrQFLD WULDQJXODUHV H FRPSOHPHQWDUHV SHUPLWH D

DWLYDomR GH QR Pi[LPR GXDV IXQo}HV GH SHUWLQrQFLD SRU YH]� $VVLP� VHUmR QHFHVViULDV

DSHQDV GXDV IXQo}HV GH SHUWLQrQFLD SDUD FDGD HQWUDGD GD UHGH�

2V SULQFLSDLV SDVVRV GR DOJRULWPR GR REVHUYDGRU GH HVWDGRV 1)1 VmR�

�� LQLFLDOL]DomR GRV SHVRV Z�6l,�

�� FiOFXOR GR JUDX GH SHUWLQrQFLD GH DFRUGR FRP R YDORU GH FDGD HQWUDGD�

�� FiOFXOR GD IXQomR i�,+{�, �HT� �����

�� FiOFXOR GDV VDtGDV �HT� ��� H �����

�� FiOFXOR GD WD[D GH DSUHQGL]DGR �SDUD WUHLQDPHQWR FRP ��v YDULiYHLV� HT� ������

�� DWXDOL]DomR GRV SHVRV �HT� �����
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1HVWD VHomR VHUi SURSRVWR XP REVHUYDGRU GH ÀX[R GH URWRU SDUD PiTXLQDV GH LQGXomR�

EDVHDGR QR REVHUYDGRU GH HVWDGRV GR LWHP ����

$V SULQFLSDLV FDUDFWHUtVWLFDV GHVWH REVHUYDGRU VmR�

� 1HFHVVLGDGH GDV LQIRUPDo}HV GH FRUUHQWHV GH HVWDWRU H SRVLomR GR URWRU�

� 5iSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�

� $GDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� 5REXVWH] jV YDULDo}HV GD LQGXWkQFLD GH PDJQHWL]DomR� O6 �H FRQVHT�HQWHPHQWH

GD LQGXWkQFLDV SUySULDV GH URWRU� Oo� H GH HVWDWRU� Or� H jV YDULDo}HV GH FDUJD�

� 6HQVLELOLGDGH PXLWR EDL[D jV YDULDo}HV GD UHVLVWrQFLD URWyULFD� Uo�

� ,QGHSHQGrQFLD GD UHVLVWrQFLD HVWDWyULFD� Ur�

� %RP GHVHPSHQKR QXPD DPSOD IDL[D GH YHORFLGDGH �LQFOXVLYH j YHORFLGDGH ]HUR��

� %DL[R FXVWR FRPSXWDFLRQDO�

� $SUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�
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3DUD D GH¿QLomR GDV HQWUDGDV GD UHGH� IRL IHLWD XPD DQiOLVH GH FRUUHODomR HQWUH WRGDV

DV YDULiYHLV GR PRWRU GH LQGXomR �FRUUHQWHV� WHQV}HV� FRQMXJDGR HOHWURPDJQpWLFR� ÀX[RV�

YHORFLGDGH� H RV ÀX[RV GH URWRUV GH HL[R g H t� $ DQiOLVH GH FRUUHODomR VHUYH SDUD LQGLFDU

TXDO GHVWDV YDULiYHLV SRVVXL UHODomR GH FDXVD�HIHLWR HQWUH VL� 3DUD LVWR� IRL IHLWD XPD

VLPXODomR HP OLQJXDJHP &
5�

GH XP HQVDLR GH SDUWLGD H UHYHUVmR GH YHORFLGDGH GH XP

PRWRU GH LQGXomR VRE FRQWUROH YHWRULDO SRU RULHQWDomR SHOR ÀX[R GH URWRU� 2 SURJUDPD JHURX

XP DUTXLYR GH SRQWRV QR SDGUmR 0DWODE� GH PRGR D VH XWLOL]DU WRGR R IHUUDPHQWDO JUi¿FR

TXH R PHVPR RIHUHFH� LQFOXVLYH SDFRWHV GH IXQo}HV� )RL XWLOL]DGD D IXQomR ³P\FFI�P´ GR

0DWODE >�@� TXH PRVWUD R JUi¿FR GH FRUUHODomR HQWUH GXDV YDULiYHLV� SDUD DX[LOLDU QD HVFROKD
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GDV HQWUDGDV GD UHGH 1)1�

$OJXPDV GHVWDV FRUUHODo}HV HVWmR DSUHVHQWDGDV QDV ¿J� ��� H ���� $V GXDV OLQKDV

WUDFHMDGDV KRUL]RQWDLV OLPLWDP D UHJLmR QD TXDO D FRUUHODomR p HVWDWLVWLFDPHQWH QXOD� $OpP

GLVVR� SDUD XPD UHODomR HQWUDGD�VDtGD �TXH IRL D XWLOL]DGD QHVWH HVWXGR�� GHYH VHU DQDOLVDGR

R ODGR GH DEFLVVD QHJDWLYD GR JUi¿FR �SDUD XPD UHODomR VDtGD�HQWUDGD� GHYH VHU DQDOLVDGR

R ODGR GH DEFLVVD SRVLWLYD GR JUi¿FR� >��@�

$QDOLVDQGR RV JUi¿FRV� YHUL¿FD�VH TXH DV YDULiYHLV TXH DSUHVHQWDUDP DOJXPD

FRUUHODomR� RX VHMD� SRVVXHP DOJXPD UHODomR GH FDXVD�HIHLWR FRP RV ÀX[RV GH URWRUV GH

HL[R g H t ��o_ H �o^� UHVSHFWLYDPHQWH�� IRUDP RV SUySULRV ÀX[RV GH URWRUV� R FRQMXJDGR

HOHWURPDJQpWLFR �We�� RV ÀX[RV GH HVWDWRU GH HL[R g H t ��r_ H �r^� UHVSHFWLYDPHQWH�� H DV

FRUUHQWHV H WHQV}HV GH HVWDWRU �H GH URWRU� GH HL[R g H t �Lr_� Lr^� Yr_ H Yr^� UHVSHFWLYDPHQWH��

&RPR H[LVWH XPD UD]RiYHO FRUUHODomR HQWUH DV FRUUHQWHV GH HVWDWRU GH HL[R g H t� H DV

GHPDLV YDULiYHLV TXH WrP FRUUHODomR FRP RV ÀX[RV GH URWRU GH HL[R g H t �DOJXPDV GHVWDV

FRUUHODo}HV HVWmR DSUHVHQWDGDV QDV ¿J� ��� H ����� LVWR VLJQL¿FD TXH D LQIRUPDomR FRQWLGD

QHVWDV YDULiYHLV WDPEpP HVWi SUHVHQWH QDV FRUUHQWHV GH HVWDWRU GH HL[R g H t� R TXH DV

WRUQD IRUWH FDQGLGDWDV D HQWUDGDV GD UHGH� 3RUWDQWR� HVFROKHX�VH FRPR HQWUDGDV GD UHGH�

DV VHJXLQWHV YDULiYHLV�
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$OpP GLVVR� p QHFHVViULR R YDORU GD SRVLomR GR URWRU �o SDUD D PXGDQoD GH

UHIHUrQFLD GR VLVWHPD GH HL[RV gt� FRPR VHUi YLVWR PDLV DGLDQWH�

(PERUD D UHGH QmR VHMD UHFRUUHQWH� DV LQIRUPDo}HV GD GLQkPLFD GR VLVWHPD HVWmR

QRV WHUPRV GH FRUUHomR �LQWHJUDLV GH FRUUHQWH GH HVWDWRU� H VmR IRUQHFLGDV j UHGH DWUDYpV

GR DMXVWH GRV SHVRV�

)LJXUD ���� &RUUHODomR�FUX]DGD GH Lvg FRP �ug
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)LJXUD ���� &RUUHODomR�FUX]DGD GH Lvt FRP �ut
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$ HVFROKD GR VLVWHPD GH HL[RV gt ¿[R QR URWRU LUi PLQLPL]DU SRWHQFLDLV

GHSHQGrQFLDV GR REVHUYDGRU jV YDULDo}HV GRV SDUkPHWURV GD 0, DWUDYpV GD HOLPLQDomR GR

~OWLPR WHUPR GD HT� ����� $OpP GLVVR� D XWLOL]DomR GHVWD HTXDomR QD IRUPD LQWHJUDO HYLWDUi R

FiOFXOR GH GHULYDGDV GH VHJXQGD RUGHP QR FiOFXOR GD WD[D GH DSUHQGL]DJHP yWLPD� R TXH
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3DUD WRUQDU D QRWDomR PDWHPiWLFD PHQRV FDUUHJDGD� VHUi RPLWLGR GDV HTXDo}HV
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H a|, p GDGR SHODV HT� ��� H ����

������� (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD

$ HTXDomR GH PDSHDPHQWR HVFROKLGD SDUD R REVHUYDGRU GH ÀX[RV GH URWRUV 1)1 �HT� �����

p GD PHVPD FODVVH TXH D GD HT� ����

(PERUD R 7HRUHPD � WHQKD VLGR GHPRQVWUDGR SDUD HTXDo}HV GH PDSHDPHQWR

QR GRPtQLR FRQWtQXR GR WHPSR� YHU�VH�i TXH VHXV UHVXOWDGRV WDPEpP VmR YiOLGRV SDUD

HTXDo}HV GH PDSHDPHQWR QR GRPtQLR GLVFUHWR GR WHPSR� FRPR p R FDVR GD HT� �����
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RQGH D WD[D GH DSUHQGL]DGR � p GDGD SHOD HT� ����� }E��, p REWLGD DWUDYpV GDV HT� ���� ��� H

���� H }_, p REWLGD DWUDYpV GDV HT� ���� H �����
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3RUWDQWR� R REVHUYDGRU GH ÀX[RV GH URWRUV 1)1 XWLOL]DQGR D HTXDomR GH

PDSHDPHQWR ���� FRQYHUJLUi HP XP SDVVR� VH D DWXDOL]DomR GRV SHVRV IRU GDGD SHODV

HT� ���� D �����

2 REVHUYDGRU GH ÀX[RV GH URWRUV 1)1 p FRPSRVWR SHOD UHGH 1)1 GHVFULWD QR

LWHP ������ XP EORFR GH HTXDo}HV GH PDSHDPHQWR �HT� ������ XP EORFR ��@gt� XP EORFR

gt@��@��o H GRLV EORFRV LQWHJUDGRUHV� (OH WHP FRPR HQWUDGDV Lr_� Lr^ H $o H IRUQHFH FRPR

VDtGDV a�o H a�o �¿J �����
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1HVWD VHomR� VHUmR SURSRVWRV GRLV REVHUYDGRUHV GH YHORFLGDGH URWyULFD �1)1�� H �� SDUD

PiTXLQDV GH LQGXomR� EDVHDGR QR REVHUYDGRU GH HVWDGRV GR LWHP ���

$V SULQFLSDLV FDUDFWHUtVWLFDV GHVWHV REVHUYDGRUHV VmR�

� QHFHVVLGDGH GR YDORU GR FRQMXJDGR HOHWURPDJQpWLFR� We� H GR YHWRU ÀX[R GH URWRU�

��o�

� JUDQGH VHQVLELOLGDGH jV YDULDo}HV GD LQGXWkQFLD P~WXD� O6 H j HUURV QR YHWRU ÀX[R

GH URWRU�

� UREXVWH] jV YDULDo}HV GD UHVLVWrQFLD URWyULFD� Uo� QXPD DPSOD IDL[D GH YHORFLGDGH�

� UREXVWH] jV YDULDo}HV GH FDUJD QXPD DPSOD IDL[D GH YHORFLGDGH�

� LQGHSHQGrQFLD GD UHVLVWrQFLD HVWDWyULFD� Ur�

� UiSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�

� DGDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� EDL[R FXVWR FRPSXWDFLRQDO�

� DSUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

� VXD HTXDomR GH DWXDOL]DomR GH SHVRV DSUHVHQWD SRQWRV VLQJXODUHV�
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'H PDQHLUD DQiORJD DR REVHUYDGRU GH ÀX[R GH URWRU� IRL IHLWD XPD DQiOLVH GH

FRUUHODomR HQWUH WRGDV DV YDULiYHLV GR PRWRU GH LQGXomR �FRUUHQWHV� WHQV}HV� FRQMXJDGR

HOHWURPDJQpWLFR� ÀX[RV� YHORFLGDGH� H D YHORFLGDGH URWyULFD�

$V YDULiYHLV TXH DSUHVHQWDUDP DOJXPD FRUUHODomR FRP D YHORFLGDGH IRUDP D

SUySULD YHORFLGDGH H R FRQMXJDGR HOHWURPDJQpWLFR� $V RXWUDV YDULiYHLV GD PiTXLQD GH

LQGXomR DSUHVHQWDUDP FRUUHODomR HVWDWLVWLFDPHQWH QXOD� $OJXPDV GHVWDV FRUUHODo}HV HVWmR

DSUHVHQWDGDV QDV ¿J���� H ���� $VVLP� HVFROKHX�VH FRPR HQWUDGDV GD UHGH� DV VHJXLQWHV

YDULiYHLV�
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$ LQIRUPDomR GD GLQkPLFD GR VLVWHPD p SDVVDGD SDUD D UHGH DWUDYpV GRV SHVRV�

GXUDQWH R WUHLQDPHQWR RQ�OLQH� 2V SHVRV VmR DWXDOL]DGRV SHODV HTXDo}HV DGHTXDGDV� GH

PRGR D JDUDQWLUHP HUUR QXOR GH REVHUYDomR HP XP SDVVR GH FiOFXOR� FRPR VHUi YLVWR PDLV

WDUGH�

$VVLP� D WRSRORJLD GD UHGH 1)1 XWLOL]DGD SDUD FDGD REVHUYDGRU GH YHORFLGDGH IRL

D VHJXLQWH�

�� (QWUDGDV�

�D� W
E?�
e �

�E� W
E?3��
e �

�� )XQo}HV GH SHUWLQrQFLD� GXDV�

�� 6DtGD�

�D� a$
E?�
o �
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)LJXUD ���� &RUUHODomR�FUX]DGD GH Wh FRP $u
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)LJXUD ���� &RUUHODomR�FUX]DGD GH Lv� FRP $u
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3DUD R WUHLQDPHQWR rq0olqh GR 1)1� DV FRUUHQWHV GH HVWDWRU IRUDP HVFROKLGDV FRPR

YDORUHV GH UHIHUrQFLD� SRU HVWDUHP GLVSRQtYHLV� 'HYH�VH� SRUWDQWR� REWHU XPD IXQomR GH

PDSHDPHQWR HQWUH D YHORFLGDGH GH URWRU REVHUYDGD H R YHWRU GH FRUUHQWHV GH HVWDWRU

REVHUYDGR�

$ SDUWLU GD HT� ����� FRQVLGHUDQGR R VLVWHPD GH HL[RV gt GR PRGHOR GD 0, ¿[R QR

HVWDWRU� SRGH�VH REWHU D VHJXLQWH HTXDomR YHWRULDO�
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2 VLVWHPD GH HL[RV gt IRL HVFROKLGR FRP R UHIHUHQFLDO ¿[R QR HVWDWRU �UHSUHVHQWDGR

SHORV VXEVFULWRV � H �� GH PRGR D VH REWHU GLUHWDPHQWH D YHORFLGDGH PXOWLSOLFDGD SHOR

ÀX[R GH URWRU� HP YH] GH HVFRUUHJDPHQWR� (YLWD�VH DVVLP D QHFHVVLGDGH GD REWHQomR

GD IUHT�rQFLD GH DOLPHQWDomR SDUD R FiOFXOR GD YHORFLGDGH� (QWUHWDQWR� LVWR WRUQD RV

REVHUYDGRUHV PDLV VHQVtYHLV DRV HUURV HP �ok H D �oq� FRPR VHUi YLVWR SRVWHULRUPHQWH�

$ HT� ���� QD IRUPD LQWHJUDO� DSHVDU GH HOLPLQDU D GHULYDomR GH ��o� QmR p GD FODVVH

GD HT� ���� H SRU LVWR QmR IRL XWLOL]DGD QHVWH WUDEDOKR�

3DUD D REVHUYDomR GD YHORFLGDGH p QHFHVViULD D XWLOL]DomR GH DSHQDV XPD GDV

GXDV HTXDo}HV� 1HVWH FDVR� WRUQD�VH QDWXUDO D XWLOL]DomR GR 1)1 FRQYHQFLRQDO� FRP

DSHQDV XPD VDtGD� (QWUHWDQWR� SRGH�VH XWLOL]DU DV GXDV HTXDo}HV H REWHU GXDV YHORFLGDGHV

REVHUYDGDV QXPD Vy UHGH 1)1� R TXH QRV OHYD DR 1)1 JHQHUDOL]DGR� $ WtWXOR GH

FRPSDUDomR� VHUi XWLOL]DGD XPD UHGH 1)1 FRP GRLV REVHUYDGRUHV GH YHORFLGDGH�

3RGH�VH GHQRWDU DV GXDV VDtGDV GD UHGH 1)1 SRU a|,� RV VHXV UHVSHFWLYRV YDORUHV

PDSHDGRV SRU a}, H RV YDORUHV GHVHMDGRV SRU }_, � o @ 4> 5 �¿J������ RQGH�

a|� @ a$o� ������

a|2 @ a$o2 ������

a}� @ aLrk ������

a}2 @ aLrq ������

}_� @ Lrk ������

}_2 @ Lrq ������

$VVLP� D IXQomR GH PDSHDPHQWR HQWUH D VDtGD GD UHGH 1)1� a|,� H R YDORU

REVHUYDGR �a},� D VHU FRPSDUDGR FRP R YDORU GH UHIHUrQFLD� }_, � p GDGD SRU

a}, @ Nf, .N�,=a|,> o @ 4> 5 ������
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H a|, p GDGR SHODV HT� ��� H ����

2V ÀX[RV GH URWRUV GH HL[RV DOID H EHWD ��ok H �oq � UHVSHFWLYDPHQWH� VmR IXQo}HV

VHQRLGDLV GH YDORU PpGLR QXOR� ,VWR VLJQL¿FD TXH HOHV SDVVDP SRU ]HUR GXDV YH]HV HP

FDGD SHUtRGR� OHYDQGR N�� H N�2 D ]HUR WDPEpP� QHVWHV LQVWDQWHV� (PERUD DV FRQGLo}HV

HVWDEHOHFLGDV SHOR 7HRUHPD � QmR VHMDP YiOLGDV QHVWHV LQVWDQWHV� DLQGD SRGH VHU SRVVtYHO

REWHU RV REVHUYDGRUHV GH YHORFLGDGH URWyULFD XWLOL]DQGR DV HTXDo}HV GH PDSHDPHQWR �����

FRQIRUPH VHUi YLVWR HP VHJXLGD�

������� (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD

$ HTXDomR GH PDSHDPHQWR HVFROKLGD SDUD R REVHUYDGRU GH YHORFLGDGHV URWyULFDV 1)1 �HT�

����� p GD PHVPD FODVVH TXH D GD HT� ���� $OpP GLVVR� N�, LQGHSHQGH GH a|,� XPD YH] TXH

HQWUH GRLV SDVVRV GH LWHUDomR DSHQDV a|, YDULD� GHYLGR jV YDULDomR GRV SHVRV�

'HVWD IRUPD� GH ���� ����� ����� ����� ����� ���� H ���� SRGH�VH FKHJDU D�
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RQGH D WD[D GH DSUHQGL]DGR � p GDGD SHOD HT� ����� a}E��, p REWLGD DWUDYpV GDV HT� ���� ��� H

���� H }_, p REWLGD DWUDYpV GDV HT� ���� H �����

3DUD D REWHQomR GDV HT� ���� D ����� IRUDP IHLWDV DV VLPSOL¿FDo}HV bu�
b5u�

@ �
bu�

H
bu�
b5u�

@ �
bu�

�

3RUWDQWR� RV REVHUYDGRUHV GH YHORFLGDGH URWyULFD 1)1 XWLOL]DQGR D HTXDomR GH

PDSHDPHQWR ���� FRQYHUJLUmR HP XP SDVVR� VH D DWXDOL]DomR GRV SHVRV IRU GDGD SHODV

HT� ���� D �����

2V REVHUYDGRUHV GH YHORFLGDGH URWyULFD 1)1 VmR FRPSRVWRV SHOD UHGH 1)1

GHVFULWD QR LWHP ������ XP EORFR GH HTXDo}HV GH PDSHDPHQWR �HT� ������ XP EORFR GH

GLIHUHQFLDomR H XP EORFR GH DWUDVR� (OHV WrP FRPR HQWUDGDV Lr_� Lr^ H We H IRUQHFHP FRPR

VDtGDV a$o� H a$o2 �¿J �����

(PERUD QDV HTXDo}HV GH PDSHDPHQWR XWLOL]DGDV SHORV REVHUYDGRUHV GH

YHORFLGDGH SURSRVWRV �HT� ����� R N�, QmR VHMD LJXDO D ]HUR� HOH p XPD IXQomR GH IXQo}HV

VHQRLGDLV H SDVVD SRU ]HUR GXDV YH]HV HP FDGD SHUtRGR ��ok H �oq�� (VWH IDWR SRGH

GHJUDGDU HVWHV REVHUYDGRUHV QRV SRQWRV GH VLQJXODULGDGH �QRV TXDLV �ok H �oq SDVVDP SRU

]HUR� RQGH DV FRQGLo}HV GR 7HRUHPD � VmR YLRODGDV H RQGH DV HTXDo}HV GH DWXDOL]DomR

GRV SHVRV �HT� ���� D ����� DWLQJHP YDORUHV LQ¿QLWRV� 3DUD HYLWDU HUURV GH RYHUÀRZ QHVWHV

LQVWDQWHV� SRGH�VH OLPLWDU RV SHVRV D YDORUHV DGHTXDGRV� RX HYLWDU�VH REVHUYDU D YHORFLGDGH

QHVWHV LQVWDQWHV� XWLOL]DQGR D REVHUYDomR GR SDVVR DQWHULRU�

1D ¿J� ���� SRGH�VH YHU R JUi¿FR GD IXQomR VLQJXODU �
bu�

� RQGH D DEVFLVVD YDULD

GH �5� D 5� H D RUGHQDGD� HPERUD YDULH GH �4 D .4� IRL OLPLWDGD HP 	433�
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3DUD FRQWRUQDU RV SUREOHPDV GRV SRQWRV VLQJXODUHV QDV HTXDo}HV GH DWXDOL]DomR GH SHVRV

GRV REVHUYDGRUHV SURSRVWRV QD VHomR ���� VHUi SURSRVWR XP WHUFHLUR REVHUYDGRU GH

YHORFLGDGH URWyULFD �1)1��� SDUD PiTXLQDV GH LQGXomR� WDPEpP EDVHDGR QR REVHUYDGRU

GH HVWDGRV GR LWHP ����

$V SULQFLSDLV FDUDFWHUtVWLFDV GHVWH REVHUYDGRU VmR�

� QHFHVVLGDGH GR YDORU GR FRQMXJDGR HOHWURPDJQpWLFR �We�� GD WHQVmR GH HVWDWRU GH

HL[R DOID �Yrk�� GD WHQVmR GH HVWDWRU GH HL[R EHWD �Yrq�� GD FRUUHQWH GH HVWDWRU GH

HL[R DOID �Lrk�� GD FRUUHQWH GH HVWDWRU GH HL[R EHWD �Lrq� H GD SRVLomR GR YHWRU ÀX[R

GH URWRU�

� UREXVWH] jV YDULDo}HV GD UHVLVWrQFLD GH URWRU H GH HVWDWRU� Uo H Ur UHVSHFWLYD�

PHQWH� H jV YDULDo}HV GH FDUJD QXPD DPSOD IDL[D GH YHORFLGDGH�

� VHQVLELOLGDGH jV YDULDo}HV GD LQGXWkQFLD P~WXD� O6 �H FRQVHT�HQWHPHQWH GDV

LQGXWkQFLDV SUySULDV GH URWRU H GH HVWDWRU� Oo H Or� UHVSHFWLYDPHQWH��

� UiSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�
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� DGDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� EDL[R FXVWR FRPSXWDFLRQDO�

� DSUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

� VXD HTXDomR GH DWXDOL]DomR GH SHVRV QmR DSUHVHQWD SRQWRV VLQJXODUHV�

53932 ��@��()� �	 ��������	 �	 ����

'H PDQHLUD DQiORJD DRV REVHUYDGRUHV GH YHORFLGDGH GH URWRU GD VHomR ���� IRUDP

HVFROKLGDV FRPR HQWUDGDV GD UHGH DV VHJXLQWHV YDULiYHLV�
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$ WRSRORJLD GD UHGH 1)1 XWLOL]DGD SDUD HVWH REVHUYDGRU GH YHORFLGDGH IRL D

VHJXLQWH�

�� (QWUDGDV�
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�F� W
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�� )XQo}HV GH SHUWLQrQFLD� GXDV�

�� 6DtGDV�
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3DUD HYLWDU TXH DV YDULiYHLV GR REVHUYDGRU VHMDP VHQRLGDLV �HYLWDQGR DVVLP XPD HTXDomR

GH DWXDOL]DomR GH SHVRV FRP VLQJXODULGDGHV�� HP YH] GH UHIHUHQFLDO gt ¿[R QR HVWDWRU� R

UHIHUHQFLDO VHUi FRQVLGHUDGR ¿[R HP XP GRV FDPSRV JLUDQWHV� ,VWR UHVXOWDUi HP YDULiYHLV
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QmR�VHQRLGDLV H DWp PHVPR FRQWtQXDV HP UHJLPH SHUPDQHQWH� $OpP GLVVR� XPD DGLFLRQDO

VLPSOL¿FDomR VHUi REWLGD FRQVLGHUDQGR�VH R HL[R g DOLQKDGR FRP R YHWRU ÀX[R GH URWRU ���o��

3DUD VLPSOL¿FDU D QRWDomR� DV HTXDo}HV VHUmR GHVHQYROYLGDV VHP R VREUHVFULWR UHIHUHQWH

DR UHIHUHQFLDO ¿[R QR ��o� WHQGR�VH HP PHQWH TXH WRGDV DV HTXDo}HV GR REVHUYDGRU GH

YHORFLGDGH 1)1�� HVWmR FRP R UHIHUHQFLDO ¿[R QR ��o�

$ SDUWLU GD HT� ����� FRQVLGHUDQGR R VLVWHPD GH HL[RV gt GR PRGHOR GD 0, ¿[R QR

YHWRU ÀX[R GH URWRU� SRGH�VH REWHU D VHJXLQWH HTXDomR YHWRULDO�
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FXMD FRPSRQHQWH GH HL[R t p GDGD SRU�

Lr^ @

�
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$ HT� ���� p EDVWDQWH VLPSOHV� LQGHSHQGHQWH GH GHULYDGDV RX LQWHJUDLV�

GHSHQGHQWH GH SRXFRV SDUkPHWURV GD 0, H SRUWDQWR� SRWHQFLDOPHQWH PDLV UREXVWD jV

YDULDo}HV SDUDPpWULFDV� (QWUHWDQWR DR XWLOL]i�OD FRPR HTXDomR GH PDSHDPHQWR� p SRVVtYHO

D REWHQomR DSHQDV GD YHORFLGDGH DQJXODU GH HVFRUUHJDPHQWR $ro�

e QHFHVViULR� HQWmR� D REWHQomR GD YHORFLGDGH DQJXODU VtQFURQD GD PiTXLQD� $r�

SDUD SRVVLELOLWDU R FiOFXOR GD YHORFLGDGH DQJXODU GR URWRU� ,VWR VHUi IHLWR FRP XPD RXWUD

HTXDomR GH PDSHDPHQWR� TXH VHUi REWLGD D VHJXLU�

$ SDUWLU GDV HTXDo}HV GH WHQVmR GH HVWDWRU H GH HQODFH GH ÀX[R GH URWRU H GH

HVWDWRU GD PiTXLQD GH LQGXomR �DSrQGLFH %�� WDPEpP FRP R UHIHUHQFLDO ¿[R QR YHWRU ÀX[R

GH URWRU� SRGH�VH REWHU D VHJXLQWH HTXDomR�
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FXMD FRPSRQHQWH GH HL[R t p GDGD SRU�
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8PD VLPSOL¿FDomR DGLFLRQDO GDV HT� ���� SRGH VHU REWLGD� FRQVLGHUDQGR�VH R ÀX[R

GH URWRU Mi HVWDEHOHFLGR�

$ FRPSRQHQWH GH HL[R g GD HT� ���� H ���� p GDGD SRU�
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$SyV R HVWDEHOHFLPHQWR GR ÀX[R� WHP�VH�
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$VVLP� SDUD HVWH REVHUYDGRU GH YHORFLGDGH GH URWRU 1)1� VHUmR XWLOL]DGDV DV HT�

���� H �����

'H PDQHLUD DQiORJD DR GHVHQYROYLPHQWR GRV REVHUYDGRUHV QD VHomR ���� FDGD
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XP GRV REVHUYDGRUHV �GH $ro H GH $r� VHUi WUDWDGR FRPR GRLV REVHUYDGRUHV LQGHSHQGHQWHV

QXPD PHVPD UHGH 1)1�

3RGH�VH GHQRWDU DV GXDV VDtGDV GD UHGH 1)1 JHQHUDOL]DGR SRU a|,� RV VHXV

UHVSHFWLYRV YDORUHV PDSHDGRV SRU a}, H RV YDORUHV GHVHMDGRV SRU }_, � o @ 4> 5 �¿J�������

RQGH�

a|� @ a$ro ������

a|2 @ a$r ������

a}� @ aLr^ ������

a}2 @ aYr^ ������

}_� @ Lr^ ������

}_2 @ Yr^ ������

3RUWDQWR� D IXQomR GH PDSHDPHQWR HQWUH D VDtGD GR 1)1� a|,� H R YDORU REVHUYDGR

�a},� D VHU FRPSDUDGR FRP R YDORU GH UHIHUrQFLD� }_, � p GDGD SRU

a}, @ Nf, .N�,=a|,> o @ 4> 5 ������

RQGH

Nf� @ 3 ������

N�� @ � o=Lr_ ������

Nf2 @ Ur=Lr^ . �=Or=
gLr^
gw

������

N�2 @ Or=Lr_ ������

H a|, p GDGR SHODV HT� ��� H ����
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������� (TXDomR GH $WXDOL]DomR GRV 3HVRV FRP 7D[D GH $SUHQGL]DGR ÏWLPD

$ HTXDomR GH PDSHDPHQWR HVFROKLGD SDUD R REVHUYDGRU GH YHORFLGDGH GH URWRU 1)1 �HT�

����� p GD PHVPD FODVVH TXH D GD HT� ���� $OpP GLVVR� N�, LQGHSHQGH GH a|,� XPD YH] TXH

HQWUH GRLV SDVVRV GH LWHUDomR DSHQDV a|, YDULD� GHYLGR jV YDULDomR GRV SHVRV�

'HVWD IRUPD� GH ���� ����� ����� ����� ����� ���� H ���� SRGH�VH FKHJDU D�
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RQGH D WD[D GH DSUHQGL]DGR � p GDGD SHOD HT� ����� a}E��, p REWLGD DWUDYpV GDV HT� ���� ��� H

���� H }_, p REWLGD DWUDYpV GDV HT� ���� H �����

3RUWDQWR� R REVHUYDGRU GH YHORFLGDGH GH URWRU 1)1 XWLOL]DQGR D HTXDomR GH

PDSHDPHQWR ���� FRQYHUJLUi HP XP SDVVR� VH D DWXDOL]DomR GRV SHVRV IRU GDGD SHODV

HT� ���� D �����

1RWD�VH QDV HT� ���� D ���� D SUHVHQoD GH Lr_ QR GHQRPLQDGRU� 1R FRQWUROH

YHWRULDO SRU RULHQWDomR SHOR YHWRU ÀX[R GH URWRU �'8)25�� TXH p R XWLOL]DGR QHVWH WUDEDOKR�

D Lr_ p QXOD DSHQDV QR SULPHLUR SDVVR q� 8PD SRWHQFLDO IRQWH GH HUURV QHVWH REVHUYDGRU

GH YHORFLGDGH p R YDORU QXOR GH Lr_ �FDXVDQGR LQGHWHUPLQDomR QDV HT� ���� D ����� H D VXD

YDULDomR �FDXVDQGR DOJXP HUUR QD HT� ������ TXH RFRUUHP QD SDUWLGD� (QWUHWDQWR� LVWR IRL

IDFLOPHQWH FRQWRUQDGR SHOD GHVDELOLWDomR GR REVHUYDGRU GD YHORFLGDGH DOJXQV PLOLVVHJXQGR

LQLFLDLV GR DFLRQDPHQWR� TXDQGR D YHORFLGDGH p FRQKHFLGD �QXOD��

2 REVHUYDGRU GH YHORFLGDGH GH URWRU 1)1 p FRPSRVWR SHOD UHGH 1)1 GHVFULWD QR



&DStWXOR �� 2EVHUYDGRUHV GH (VWDGRV 1HR�)X]]\�1HXURQ ��

LWHP ������ XP EORFR GH HTXDo}HV GH PDSHDPHQWR �HT� ������ XP EORFR ��@gt� WUrV EORFRV

GH DWUDVR� XP EORFR GLIHUHQFLDGRU H XP EORFR GH ¿OWUR SDVVD�EDL[DV� (OH WHP FRPR HQWUDGDV

Lrk� Lrq� Yrk� Yrq� �o� H We H IRUQHFH FRPR VDtGDV a$o �¿J ������

2 ¿OWUR SDVVD�EDL[DV p QHFHVViULR SDUD UHGX]LU RV ³UXtGRV´ LQMHWDGRV SHOR FiOFXOR

QXPpULFR GD GHULYDGD GH Lr^ �HT� ����� $ YHORFLGDGH REVHUYDGD� a$o� p REWLGD GH�

a$E��o @ a$E��r � a$E��ro ������

53A �������8��

1HVWH FDStWXOR IRL PRVWUDGD D DSOLFDomR GD UHGH 1)1 QD REVHUYDomR GH HVWDGRV GH

VLVWHPDV GLQkPLFRV� )RL YLVWR TXH D XWLOL]DomR GD UHGH 1)1 FRP WUHLQDPHQWR rq0olqh H[LJH D

XWLOL]DomR GH XPD HTXDomR GH PDSHDPHQWR HQWUH RV HVWDGRV REVHUYDGRV� a|,� H RV HVWDGRV

REVHUYDGRV �a},� D VHUHP FRPSDUDGRV FRP RV HVWDGRV PHGLGRV� }_, �

)RL GHPRQVWUDGR QR 7HRUHPD � TXH SHUPLWH D GHWHUPLQDomR DGHTXDGD GH XPD

HTXDomR GH PDSHDPHQWR� GHQWUH DV FDQGLGDWDV� (P VHJXLGD� IRUDP GHVHQYROYLGDV

H[SUHVV}HV YiOLGDV SDUD HTXDo}HV GH PDSHDPHQWR FRP GHWHUPLQDGDV FDUDFWHUtVWLFDV�

(VWDV H[SUHVV}HV SRGHP VHU DSOLFDGDV QR SUREOHPD GH REVHUYDomR GH TXDOTXHU VLVWHPD

GLQkPLFR HP WHPSR UHDO TXH SRVVLELOLWH D REWHQomR GHVWH WLSR GH HTXDomR GH PDSHDPHQWR�

2EMHWLYDQGR XPD DSOLFDomR SUiWLFD GR 2EVHUYDGRU GH (VWDGRV 1)1� IRL

GHPRQVWUDGD XPD H[SUHVVmR SDUD DWXDOL]DomR GRV SHVRV FRP WD[D GH DSUHQGL]DGR

yWLPD �R TXH SHUPLWH D FRQYHUJrQFLD GR REVHUYDGRU HP DSHQDV XP SDVVR GH FiOFXOR�

SDUD XPD GHWHUPLQDGD FODVVH GH HTXDo}HV GH PDSHDPHQWR� (VWH UHVXOWDGR WRUQD R

REVHUYDGRU SRWHQFLDOPHQWH UiSLGR H DGHTXDGR SDUD DSOLFDo}HV HP WHPSR UHDO� DOpP GH QmR

SUHFLVDU GD HWDSD GH WUHLQDPHQWR r�0olqh� %DVHDGR QHVWH UHVXOWDGR� IRUDP GHVHQYROYLGDV

TXDWUR SURSRVWDV GH REVHUYDGRUHV GH HVWDGR� XP REVHUYDGRU GH ÀX[RV GH URWRUV H WUrV

REVHUYDGRUHV GH YHORFLGDGH GH URWRU�
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2V REVHUYDGRUHV VHUmR DSOLFDGRV HP XP VLVWHPD GH DFLRQDPHQWR GH PiTXLQDV

GH LQGXomR �FXMR WHPSR GH UHVSRVWD GHYH VHU UiSLGR R VX¿FLHQWH SDUD R VDWLVIDWyULR

GHVHPSHQKR GR DFLRQDPHQWR�� SDUD DYDOLDomR GD SURSRVWD �FDS� ���

&RQYpP VDOLHQWDU TXH XP HUUR QD HTXDomR GH PDSHDPHQWR� LPSOLFDUi HP XP

HUUR QR HVWDGR REVHUYDGR� TXH SRGHUi VHU GHVSUH]tYHO RX QmR� 3RUWDQWR� SDUD XP SURMHWR

VDWLVIDWyULR GR REVHUYDGRU GH HVWDGRV 1)1� DOpP GD DGHTXDGD HVFROKD GD HTXDomR GH

PDSHDPHQWR �FRP R DX[tOLR GR 7HRUHPD �� p QHFHVViULR XPD DQiOLVH GD LQÀXrQFLD GR HUUR

GD HTXDomR GH PDSHDPHQWR QD REVHUYDomR GRV HVWDGRV�

$ XWLOL]DomR GH XPD WD[D GH DSUHQGL]DGR yWLPD JDUDQWH D FRQYHUJrQFLD GR

REVHUYDGRU HP DSHQDV XP SDVVR GH FiOFXOR� (PERUD WHQKD VLGR REWLGD XPD H[SUHVVmR

SDUD WD[D GH DSUHQGL]DGR yWLPD SDUD XPD FODVVH SDUWLFXODU GH HTXDo}HV GH PDSHDPHQWR

�HT� ����� SRGH VHU SRVVtYHO REWHU XPD H[SUHVVmR HTXLYDOHQWH SDUD RXWURV WLSRV GH HTXDomR

GH PDSHDPHQWR� &DVR D REWHQomR GH XPD H[SUHVVmR SDUD D WD[D GH DSUHQGL]DGR yWLPD

VHMD GLItFLO RX DWp PHVPR LPSRVVtYHO� QR SURMHWR GH REVHUYDGRUHV 1)1 SDUD DOJXP VLVWHPD

HP SDUWLFXODU� SRGH VHU SRVVtYHO REWHU ERQV UHVXOWDGRV HP SURFHVVRV GH REVHUYDomR HP

WHPSR UHDO XWLOL]DQGR DSHQDV D HT� ��� H XPD WD[D GH DSUHQGL]DGR ¿[D DGHTXDGD� REWLGD

KHXULVWLFDPHQWH DWUDYpV GH VLPXODo}HV SUpYLDV�
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$ ¿P GH YDOLGDU RV REVHUYDGRUHV GH ÀX[R H YHORFLGDGH 1)1 SURSRVWRV� RV PHVPRV IRUDP

XWLOL]DGRV QD REWHQomR GH UHVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV FRP D HVWUDWpJLD GH

FRQWUROH YHWRULDO GLUHWR SRU RULHQWDomR SHOR ÀX[R GH URWRU VHQVRUOHVV �'8)25� >�@� >��@�

>��@ H >��@�� FXMR HVTXHPD HVWi QD ¿J� ���� 2 REVHUYDGRU GH ÀX[RV GH URWRU 1)1 UHFHEH

DV LQIRUPDo}HV GH YHORFLGDGH REVHUYDGD H FRUUHQWHV GH HVWDWRUV GR PRWRU� IRUQHFHQGR R

PyGXOR H D SRVLomR GR YHWRU ÀX[R GH URWRU TXH VHUmR XWLOL]DGRV QD PDOKD GH FRQWUROH H QR

REVHUYDGRU GH YHORFLGDGH 1)1� 2 REVHUYDGRU GH YHORFLGDGH �WHUFHLUD SURSRVWD� VHomR ����

UHFHEH DV LQIRUPDo}HV GH FRUUHQWHV H WHQV}HV GH HVWDWRUV GH HL[R � H �� GH FRQMXJDGR

HOHWURPDJQpWLFR H D SRVLomR GR YHWRU ÀX[R GH URWRU� IRUQHFHQGR D YHORFLGDGH� 2 FRQMXJDGR

HOHWURPDJQpWLFR p FDOFXODGR D SDUWLU GR ÀX[R GH URWRU H GD FRUUHQWH GH HVWDWRU GH HL[R g�

2 YHWRU ÀX[R p XVDGR SDUD RULHQWDU R HL[R g� SURSRUFLRQDQGR FRQWUROH LQGHSHQGHQWH

GD PDOKD GH ÀX[R H FRQMXJDGR� DWUDYpV GDV PDOKDV GH FRQWUROH GH FRUUHQWH GH HL[R g H t�

UHVSHFWLYDPHQWH� (VWDV PDOKDV GH FRQWUROH XWLOL]DP FLQFR FRQWURODGRUHV 3, SDUD R FRQWUROH

GH� YHORFLGDGH� FRQMXJDGR HOHWURPDJQpWLFR� FRUUHQWH GH HL[R g� DPSOLWXGH GR ÀX[R GH URWRU H

FRUUHQWH GH HL[R t� $V VDtGDV GRV FRQWURODGRUHV GH FRUUHQWH GH HL[R g H t� DSyV D DGLomR GRV

WHUPRV GH GHVDFRSODPHQWR �Y_% H Y_+� >��@�� IRUQHFHP DV WHQV}HV GH UHIHUrQFLD XVDGDV SHOR

3:0 �Y W

r@� Y
W

rK H Y W

rS� SDUD VLQWHWL]DU DV WHQV}HV TXH LUmR DOLPHQWDU D PiTXLQD GH LQGXomR

�¿J� �����

2V FRQWURODGRUHV GR WLSR 3, VmR IiFHLV GH LPSOHPHQWDU H GH DMXVWDU� (QWUHWDQWR�
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HOHV VmR HVSHFLDOPHQWH DGHTXDGRV SDUD FRQWUROHV GH VLVWHPDV OLQHDUHV� R TXH QmR p R

FDVR GD PiTXLQD GH LQGXomR� 3RUWDQWR� p QHFHVViULR UHDMXVWi�ORV SDUD FDGD IDL[D GH

RSHUDomR H SDUD FDGD DOWHUDomR QRV SyORV GR VLVWHPD� H RV DMXVWHV SRGHP VHU GHPRUDGRV�

$ LQFOXVmR GH REVHUYDGRUHV QD PDOKD GH FRQWUROH DOWHUD RV SyORV GR VLVWHPD� DOWHUDQGR D

UHVSRVWD GRV FRQWURODGRUHV� 1R FDVR GR VLVWHPD XWLOL]DGR QHVWH WUDEDOKR� IRUDP QHFHVViULRV

QRYRV DMXVWHV GRV FRQWURODGRUHV 3, SDUD FDGD IDL[D GH YHORFLGDGH �DMXVWHV SDUD YHORFLGDGHV

EDL[DV� H SDUD YHORFLGDGHV PpGLDV H DOWDV�� SDUD FDGD WLSR GH HQVDLR �DMXVWHV SDUD SDUWLGD

H UHYHUVmR GH YHORFLGDGH H SDUD DSOLFDomR H UHWLUDGD GH FDUJD� RX DSyV D LQFOXVmR GRV

REVHUYDGRUHV GH ÀX[R H GH YHORFLGDGH QD PDOKD GH FRQWUROH� (PERUD IRVVH PDLV DGHTXDGR

XPD QRYD DQiOLVH H DMXVWH GRV FRQWURODGRUHV� D PHVPD HQFRQWUDYD�VH IRUD GR HVFRSR GHVWH

WUDEDOKR� ¿FDQGR FRPR VXJHVWmR SDUD WUDEDOKRV IXWXURV�

(QWUHWDQWR� SRGH�VH DYDOLDU R HIHLWR GD LQWURGXomR GRV REVHUYDGRUHV QD PDOKD GH

FRQWUROH� DWUDYpV GD DQiOLVH GD ULJLGH] GLQkPLFD GR VLVWHPD� FRPR VHUi YLVWR QD VHomR ������
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2V REVHUYDGRUHV GH YHORFLGDGH 1)1 GD SULPHLUD H VHJXQGD SURSRVWDV �VHomR ����

IRUDP XWLOL]DGRV DSHQDV QR FRQWUROH GH YHORFLGDGH� $ XWLOL]DomR GD YHORFLGDGH IRUQHFLGD SRU

HVWHV REVHUYDGRUHV QR REVHUYDGRU GH ÀX[RV GH URWRUV 1)1 �RX QR GH *RSLQDWK� H GR SUySULR

ÀX[R REVHUYDGR QRV UHIHULGRV REVHUYDGRUHV GH YHORFLGDGH OHYDYD R VLVWHPD j LQVWDELOLGDGH�

QmR VHQGR SRVVtYHO REWHU XP DFLRQDPHQWR VHQVRUOHVV H[SHULPHQWDO FRP HOHV� (QWUHWDQWR�

HOHV QmR IRUDP GHVFDUWDGRV GHYLGR DR VHX yWLPR GHVHPSHQKR QD PDOKD GH FRQWUROH

GH YHORFLGDGH H SRU DFUHGLWDU�VH TXH D VXD XWLOL]DomR HP XP DFLRQDPHQWR VHQVRUOHVV

H[SHULPHQWDO DLQGD SRGHUi VHU EHP�VXFHGLGD� ¿FDQGR HVWD WDUHID FRPR VXJHVWmR SDUD

WUDEDOKRV IXWXURV�

3DUD RV UHVXOWDGRV GH VLPXODomR� IRL XWLOL]DGR XP SURJUDPD HP OLQJXDJHP &
5�

FRQVLVWLQGR QR PRGHOR GD 0, H QR FRQWUROH '8)25 FRP R REVHUYDGRU GH ÀX[R 1)1 H RV

REVHUYDGRUHV GH YHORFLGDGH 1)1� )RUDP IHLWRV YiULRV WHVWHV SDUD DYDOLDU R GHVHPSHQKR

GRV REVHUYDGRUHV� (VWHV WHVWHV HVWmR GHVFULWRV QD VHomR ����

3DUD D REWHQomR GRV UHVXOWDGRV SUiWLFRV� IRL XWLOL]DGR R VLVWHPD H[SHULPHQWDO SDUD

DFLRQDPHQWRV HOpWULFRV TXH VHUi GHVFULWR QD SUy[LPD VHomR� 7DPEpP IRUDP IHLWRV RV WHVWHV

GHVFULWRV QD VHomR ����

2V YDORUHV GH HUUR GH REVHUYDomR H GH FRQWUROH �DVVLP FRPR WRGDV DV FXUYDV

DSUHVHQWDGDV QHVWH WUDEDOKR� IRUDP REWLGRV D SDUWLU GRV SRQWRV GRV DUTXLYRV GH VLPXODomR

H H[SHULPHQWDLV JHUDGRV SHOR SURJUDPD HP OLQJXDJHP &
5�
� QR DSOLFDWLYR JUi¿FR '61�

1HVWH FDStWXOR� VHUi DSUHVHQWDGR R VLVWHPD H[SHULPHQWDO� XWLOL]DGR SDUD D

YDOLGDomR SUiWLFD GRV REVHUYDGRUHV SURSRVWRV� EHP FRPR RV WHVWHV H FULWpULRV GH DYDOLDomR

GRV PHVPRV� 6HUmR DERUGDGRV RV tQGLFHV GH GHVHPSHQKR XWLOL]DGRV SDUD DYDOLDU R VLVWHPD

GH DFLRQDPHQWRV HOpWULFRV� 6HUi IHLWD XPD DQiOLVH GRV REVHUYDGRUHV SURSRVWRV� D SDUWLU

GRV UHVXOWDGRV GH VLPXODomR H H[SHULPHQWDLV REWLGRV� FRP R DX[tOLR GRV WHVWHV H FULWpULRV

GH DYDOLDomR�
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$ ¿QDOLGDGH GD SHVTXLVD QD iUHD GH DFLRQDPHQWRV HOpWULFRV p D REWHQomR GH QRYDV WpFQLFDV

�RX R PHOKRUDPHQWR GDV H[LVWHQWHV� XWLOL]DGDV QRV DFLRQDPHQWRV� HP EXVFD GD REWHQomR

GH PHOKRUHV tQGLFHV GH GHVHPSHQKR �>�@�� $VVLP� GHYH�VH XWLOL]DU H[SHULPHQWRV SUiWLFRV

TXH YDOLGHP DV WpFQLFDV HP HVWXGR� 3DUD WDQWR ID]�VH QHFHVViULR R XVR GH XP VLVWHPD

H[SHULPHQWDO�

2 VLVWHPD H[SHULPHQWDO GH DFLRQDPHQWRV HOpWULFRV XWLOL]DGR QHVWH WUDEDOKR p

FRPSRVWR SRU �¿J� �����

� 8PD PiTXLQD GH LQGXomR GH � FY �DSrQGLFH $��

� 8PD PiTXLQD && GH � FY �DSrQGLFH $��

� 8P PLFURFRPSXWDGRU 3& 3HQWLXP FRP SODFD GH DTXLVLomR GH GDGRV�

� 8P SURJUDPD GH FRQWUROH�

� 8P VXE�VLVWHPD H[SHULPHQWDO�

$ PiTXLQD GH LQGXomR p R VLVWHPD TXH VH GHVHMD FRQWURODU� FRQ¿JXUDGD FRPR

PRWRU� $FRSODGR DR VHX HL[R� H[LVWH XP WDFRJHUDGRU �UHVSRQViYHO SHOD PHGLomR GH

YHORFLGDGH� H XPDPiTXLQD && �UHVSRQViYHO SHOD DSOLFDomR GH FDUJD DR PRWRU GH LQGXomR��

$ PiTXLQD && HVWi FRQ¿JXUDGD FRPR JHUDGRU� FRP D DOLPHQWDomR GR HQURODPHQWR GH

FDPSR ¿[D� $R DOLPHQWDU XP EDQFR GH UHVLVWRUHV� R JHUDGRU && IXQFLRQD FRPR XPD FDUJD

PHFkQLFD SDUD R PRWRU GH LQGXomR� 2 PLFURFRPSXWDGRU HVWi HTXLSDGR FRP XPD SODFD GH

DTXLVLomR GH GDGRV �UHVSRQViYHO SRU SDVVDU RV YDORUHV PHGLGRV DR PLFUR� H FRP XPD SODFD

GH 3:0 �UHVSRQViYHO SHOR FRPDQGR GDV FKDYHV GR LQYHUVRU�� 2 SURJUDPD GH FRQWUROH H R

VXE�VLVWHPD H[SHULPHQWDO VHUmR YLVWRV FRP PDLV GHWDOKHV QDV SUy[LPDV VHo}HV�

73%32 �����	�	 �� ��������

2 SURJUDPD GH FRQWUROH IRL IHLWR HP OLQJXDJHP &
5�

>��@� RSHUDQGR HP WHPSR UHDO� H

FRQVLVWH HP FLQFR HWDSDV�
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)LJXUD ���� 'LDJUDPD GH EORFRV GR VLVWHPD H[SHULPHQWDO SDUD DFLRQDPHQWRV HOpWULFRV XWLOL]DGR



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ��

� ,QLFLDOL]DomR GDV LQWHUUXSo}HV GR 3&� GRV FRQWDGRUHV GDV LQWHUIDFHV 3:0 H GDV

YDULiYHLV GH FRQWUROH GR VLVWHPD�

� $TXLVLomR GRV VLQDLV� SHOD SODFD GH DTXLVLomR GH GDGRV�

� 3URFHVVDPHQWR GRV VLQDLV HP WHPSR UHDO� D ¿P GH JHUDU RV VLQDLV GH FRPDQGR

D SDUWLU GRV YDORUHV GH WHQVmR� FRUUHQWH H YHORFLGDGH GD 0,� DGTXLULGRV QD HWDSD

DQWHULRU�

� $WXDomR QR FLUFXLWR GH SRWrQFLD� DWUDYpV GRV VLQDLV GH FRPDQGR HQYLDGRV SDUD D

SODFD GH 3:0�

� $UPD]HQDPHQWR GRV GDGRV DSyV D VDtGD GR SURJUDPD� HP DUTXLYRV TXH VmR

JUDYDGRV QR:LQFKHVWHU GR PLFUR� D ¿P GH SHUPLWLU D DQiOLVH JUi¿FD GDV YDULiYHLV�

2 SURJUDPD GH FRQWUROH RULJLQDO IRL DOWHUDGR GH PRGR D LQFOXLU RV REVHUYDGRUHV GH

ÀX[RV H GH YHORFLGDGH 1)1�

73%3% /�'#/�����	 �4��������	�

2 VXE�VLVWHPD H[SHULPHQWDO FRQVLVWH HP XPD SODFD GH FRQGLFLRQDPHQWR GH VLQDLV

�PRQWDGD D SDUWLU GR SURMHWR GH 3DUPD >��@�� HP XP FRQYHUVRU HVWiWLFR &$�&&�&$ H HP

XP FKRSSHU GH IUHQDJHP� $OpP GLVVR� IRL PRQWDGD XPD SODFD SDUD D PHGLomR �GLJLWDO� >��@

GD WHQVmR 3:0 DSOLFDGD DR PRWRU� SDUD VHU XWLOL]DGD QR FRQWUROH� $VVLP� SRGH�VH XWLOL]DU

DV WHQV}HV GH HVWDWRUV GH UHIHUrQFLD� D WHQVmR ³PHGLGD´ SHOD SODFD GH PHGLomR GLJLWDO GH

WHQVmR RX D SUySULD WHQVmR 3:0 ¿OWUDGD� QR SURJUDPD GH FRQWUROH�

2 FRQYHUVRU HVWiWLFR p FRPSRVWR SRU XP UHWL¿FDGRU D GLRGRV H SRQWH LQYHUVRUD

WULIiVLFRV� $ UHGH WULIiVLFD DOLPHQWD D SRQWH UHWL¿FDGRUD D GLRGRV� FXMD VDtGD HVWi OLJDGD DR

EDUUDPHQWR &&� (P SDUDOHOR FRP R EDUUDPHQWR� H[LVWHP GRLV FDSDFLWRUHV HP VpULH HQWUH

VL �FRP XP UHVLVWRU HTXDOL]DGRU GH WHQVmR HP SDUDOHOR FRP FDGD XP GHOHV�� SDUD ¿OWUDU D

WHQVmR GR EDUUDPHQWR �¿J� ����� 2 EDUUDPHQWR DOLPHQWD D SRQWH LQYHUVRUD WULIiVLFD D ,*%7V�

TXH p FRQWURODGD SHOD SODFD GH 3:0 ORFDOL]DGD QR PLFUR�

(P SDUDOHOR FRP R EDUUDPHQWR &&� H[LVWH XP ³FKRSSHU´ GH IUHQDJHP� FRPSRVWR
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SRU XP ,*%7 H XP UHVLVWRU� 'XUDQWH D IUHQDJHP GR PRWRU� D HQHUJLD FLQpWLFD GD 0, p

FRQYHUWLGD HP XP ÀX[R GH SRWrQFLD HOpWULFD TXH VHJXH QD GLUHomR GR EDUUDPHQWR� R TXH ID]

FRP TXH VXD WHQVmR DXPHQWH� 2 ³FKRSSHU´ p HQWmR DFLRQDGR SDUD GHVFDUUHJDU HVWH ÀX[R

GH SRWrQFLD DGLFLRQDO DWUDYpV GR UHVLVWRU� GLPLQXLQGR D WHQVmR GR EDUUDPHQWR DWp XP YDORU

VHJXUR� 2V ,*%7V VmR FRQWURODGRV DWUDYpV GH GULYHUV GD 6HPLNURQ �SRLV SRVVXHP JUDQGH

FRQ¿DELOLGDGH GH RSHUDomR H SURSRUFLRQDP H[FHOHQWH SURWHomR DRV ,*%7V��

3DUD D HQHUJL]DomR GD SDUWH GH SRWrQFLD GR LQYHUVRU� FRPDQGD�VH XPD UHVLVWrQFLD

TXH ¿FD HP VpULH FRP RV FDSDFLWRUHV GR EDUUDPHQWR && �QmR UHSUHVHQWDGR QD ¿J� �����

GH IRUPD D OLPLWDU D FRUUHQWH GH SLFR QRV FDSDFLWRUHV� 4XDQGR D WHQVmR GR EDUUDPHQWR

DWLQJH XP FHUWR YDORU� D UHVLVWrQFLD p FXUWR�FLUFXLWDGD� SHUPLWLQGR R FDUUHJDPHQWR UiSLGR H

FRPSOHWR GRV FDSDFLWRUHV� HOHYDQGR DVVLP D WHQVmR GR EDUUDPHQWR DWp R VHX YDORU QRPLQDO�

$ VDtGD GR LQYHUVRU HVWi OLJDGD j PiTXLQD GH LQGXomR�

3DUD FRQWURODU D PiTXLQD� R SURJUDPD GH FRQWUROH p FDUUHJDGR FRP RV YDORUHV GH

WHQVmR H FRUUHQWH TXH D DOLPHQWDP� H D VXD YHORFLGDGH� 3DUD LVWR� VmR IHLWDV DV PHGLo}HV

GH GXDV FRUUHQWHV H GDV WHQV}HV �DV WUrV QR FDVR GD PHGLomR GLJLWDO RX GXDV� QR FDVR GH

¿OWUDJHP�� $ YHORFLGDGH p REWLGD GR REVHUYDGRU GH YHORFLGDGH 1)1�� �VHomR ���� RX SRU

PHGLomR� $ PHGLomR GH YHORFLGDGH p IHLWD DWUDYpV GH XP WDFRJHUDGRU� VROLGiULR DR HL[R GD

0,� TXH JHUD XP VLQDO GH WHQVmR SURSRUFLRQDO j YHORFLGDGH GD 0,� $ PHGLomR GH FRUUHQWH p

IHLWD DWUDYpV GH VHQVRUHV GH HIHLWR +DOO� TXH IRUQHFHP VLQDLV GH FRUUHQWH SURSRUFLRQDLV jV

FRUUHQWHV TXH SDVVDP DWUDYpV GHOHV� (VWHV VLQDLV GH FRUUHQWH VmR FRQYHUWLGRV HP VLQDLV

GH WHQVmR FRORFDQGR�VH XP UHVLVWRU QD VDtGD GRV VHQVRUHV GH HIHLWR +DOO�

(VWHV VLQDLV GH WHQVmR YmR SDUD D SODFD GH FRQGLFLRQDPHQWR GH VLQDLV >��@� TXH

¿OWUD H DMXVWD RV VLQDLV �GH PRGR D YDULDUHP GHQWUR GD IDL[D DGPLWLGD SHOD SODFD GH DTXLVLomR

GH GDGRV� H RV IRUQHFH j SODFD GH DTXLVLomR GH GDGRV�

735 .����� � ��������� �� -�	��	()� ��� �'����	����� �� 
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2V WHVWHV GH DYDOLDomR FRQVLVWHP HP VXEPHWHU D PiTXLQD GH LQGXomR D VLWXDo}HV TXH
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H[SORUHP DR Pi[LPR D VXD GLQkPLFD� GXUDQWH XP DFLRQDPHQWR HOpWULFR� D ¿P GH YHUL¿FDU

DV OLPLWDo}HV GR DFLRQDPHQWR� $OJXQV H[HPSORV GH WHVWHV GH DYDOLDomR VmR R WHVWH GH

5REXVWH] D 'LVW~UELRV� R WHVWH GH 3DUWLGD H 5HYHUVmR GH 9HORFLGDGH� R WHVWH GH 2SHUDomR

j 9HORFLGDGH H )UHT�rQFLD 1XODV H R WHVWH GH $SOLFDomR GH 2QGD 4XDGUDGD 6LPpWULFD GH

&RQMXJDGR GH 5HIHUrQFLD�

2V FULWpULRV GH DYDOLDomR FRQVWLWXHP XPD IHUUDPHQWD FRPSOHPHQWDU GRV WHVWHV �GH

DYDOLDomR�� QR VHQWLGR GH IRUQHFHU YDORUHV RX IDL[D GH YDORUHV GHVHMiYHLV GH JUDQGH]DV

GR DFLRQDPHQWR SDUD XPD GHWHUPLQDGD DSOLFDomR� (VWHV YDORUHV VHUYHP FRPR UHIHUrQFLD�

GLDQWH GDV UHVSRVWDV GR 0, QRV WHVWHV GH DYDOLDomR DSOLFDGRV� $OJXQV FULWpULRV XWLOL]DGRV

VmR D 5DSLGH]� 3UHFLVmR H 5REXVWH] GH 5HVSRVWD �>�@� >��@�� DV )XQo}HV GH (UUR GH

2EVHUYDomR H GH &RQWUROH� H R &XVWR &RPSXWDFLRQDO�

$ VHJXLU VmR PRVWUDGRV RV WHVWHV H FULWpULRV GH DYDOLDomR XWLOL]DGRV SDUD DQiOLVH

GRV UHVXOWDGRV GH VLPXODomR H SUiWLFRV REWLGRV�

73532 .���� �� �	����	 � ������)� �� 6������	�� <��6=

(VWH WHVWH FRQVLVWH QD DSOLFDomR GH XP GHJUDX GH UHIHUrQFLD GH YHORFLGDGH�

HVWDEHOHFLPHQWR GR YDORU GH UHJLPH SHUPDQHQWH� H VXD LQYHUVmR� 8PD FDUDFWHUtVWLFD

LPSRUWDQWH GHVWH WHVWH p D FDSDFLGDGH GH H[FLWDU DV GLQkPLFDV H QmR�OLQHDULGDGHV PDLV

LPSRUWDQWHV GR VLVWHPD�

$ ¿P GH YHUL¿FDU R GHVHPSHQKR GR DFLRQDPHQWR HP XPD DPSOD IDL[D GH

YHORFLGDGH� HVWH WHVWH SRGH VHU IHLWR HP YHORFLGDGHV EDL[DV �DTXL DVVXPLGDV FRPR DTXHODV

DEDL[R GH �� GD QRPLQDO�� PpGLDV �DTXL DVVXPLGDV FRPR DTXHODV HQWUH �� H ��� GD

QRPLQDO�� QRUPDLV �DTXL DVVXPLGDV FRPR DTXHODV HQWUH ��� H ���� GD QRPLQDO� RX DOWDV

�DTXHODV DFLPD GD QRPLQDO� RX QD UHJLmR GH HQIUDTXHFLPHQWR GH FDPSR��

7353% .���� �� ��'����" 	 ����B�'���

1HVWH WH[WR� RV GLVW~UELRV VmR FDUDFWHUL]DGRV FRPR TXDOTXHU SHUWXUEDomR TXH RFRUUH QR
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VLVWHPD� $VVLP� DV YDULDo}HV SDUDPpWULFDV QmR FRQVLGHUDGDV QD PRGHODJHP GD 0, H D

DSOLFDomR H UHWLUDGD GH FDUJDV VmR FRQVLGHUDGDV FRPR GLVW~UELRV�

(VWH WHVWH FRQVLVWH HP DFLRQDU D 0, H� DSyV R HVWDEHOHFLPHQWR GR UHJLPH

SHUPDQHQWH�

� YDULDU RV SDUkPHWURV GD 0, XWLOL]DGRV SHOR SURJUDPD GH FRQWUROH� QRUPDOPHQWH� RV

SDUkPHWURV GD 0, YDULDP OHQWDPHQWH� GH DFRUGR FRP R WHPSR GH IXQFLRQDPHQWR

GD PiTXLQD �Uo H Ur�� FRP R VHX SRQWR GH RSHUDomR �O6� Or H Oo� RX GHYLGR D

TXHVW}HV GH LPSRQGHUDELOLGDGH �E H M�� $ YDULDomR GHVWDV JUDQGH]DV HP GHJUDX

p DOJR TXH QmR RFRUUH QDWXUDOPHQWH �D QmR VHU GXUDQWH DOJXPD IDOKD GR VLVWHPD��

$VVLP� XWLOL]D�VH HVWH WLSR GH YDULDomR FRPR VHQGR R SLRU FDVR SRVVtYHO�

� DSOLFDomR H UHWLUDGD GH FDUJD �$5&��

73535 .���� �� ����	()� : 6������	�� � 
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(VWH WHVWH FRQVLVWH QR DFLRQDPHQWR GD 0, j YHORFLGDGH QXOD H j IUHT�rQFLD GH DOLPHQWDomR

QXOD� (OH SHUPLWH DYDOLDU R GHVHPSHQKR GRV REVHUYDGRUHV GH ÀX[R H GH YHORFLGDGH QDV

IDL[DV GH YHORFLGDGH HP TXH VHX IXQFLRQDPHQWR p PDLV FUtWLFR �EDL[DV YHORFLGDGHV >��@�

>��@ H >���@ H YHORFLGDGH QXOD >��@��

73537 .���� �� -����	()� �� ���	 E�	��	�	 /�������	 �� ���!��	�� ��
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(VWH WHVWH FRQVLVWH QD GHVDELOLWDomR GD PDOKD GH FRQWUROH GH YHORFLGDGH H DSOLFDomR GH

XPD RQGD TXDGUDGD VLPpWULFD GH FRQMXJDGR HOHWURPDJQpWLFR GH UHIHUrQFLD� FRP D PiTXLQD

RSHUDQGR HP YD]LR�

&RPR D FDUJD SUHGRPLQDQWH p D LQpUFLD GR URWRU� R PHOKRU LQGLFDWLYR GR

GHVHPSHQKR GR VLVWHPD p D YHORFLGDGH GR URWRU� $ DSOLFDomR GH XPD RQGD TXDGUDGD

VLPpWULFD GH FRQMXJDGR FRPR UHIHUrQFLD SHUPLWH D DYDOLDomR GD SUHFLVmR GR ÀX[R REVHUYDGR
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H GD VLQWRQLD GR FRQWUROH YHWRULDO� XWLOL]DQGR�VH D LQIRUPDomR GD YHORFLGDGH PHGLGD�

&RQVLGHUDQGR R VLVWHPD GH HL[RV gt GR PRGHOR GD 0, �DSrQGLFH %� FRP R HL[R

g RULHQWDGR VHJXQGR R YHWRU ÀX[R GH URWRU ��o_ @ �o H �o^ @ 3�� D SDUWLU GDV HTXDo}HV GH

FRQMXJDGR HOHWURPDJQpWLFR �VHP FRQMXJDGR GH FDUJD H GHVSUH]DQGR R FRQMXJDGR UHIHUHQWH

DR DWULWR� REWpP�VH D VHJXLQWH HTXDomR�
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1RV LQVWDQWHV HP TXH R FRQMXJDGR UHDO GD PiTXLQD VH PDQWpP FRQVWDQWH� D

UHODomR ��� PRVWUD TXH D YHORFLGDGH GHYH YDULDU D XPD WD[D FRQVWDQWH� $VVLP D IRUPD GH

RQGD HVSHUDGD GH YHORFLGDGH QR WHPSR p XPD RQGD WULDQJXODU� 6H LVWR RFRUUHU� VLJQL¿FD TXH

R FRQMXJDGR FRQWURODGR� REWLGR D SDUWLU GR ÀX[R REVHUYDGR H GD FRUUHQWH GH HVWDWRU PHGLGD�

FRUUHVSRQGH DR FRQMXJDGR UHDO GD PiTXLQD� 3RUWDQWR� R ÀX[R REVHUYDGR UHSUHVHQWD R ÀX[R

UHDO GD PiTXLQD� H R FRQWUROH YHWRULDO HVWi EHP VLQWRQL]DGR� $OpP GLVVR� D FXUYD We YHUVXV

$o GHYH WHU D IRUPD GH XP UHWkQJXOR�

73539 
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3DUD DX[LOLDU QD DQiOLVH GRV REVHUYDGRUHV SURSRVWRV� SRGH�VH GH¿QLU DV IXQo}HV GH HUUR GH

REVHUYDomR DEVROXWR �RX VLPSOHVPHQWH IXQo}HV GH HUUR GH REVHUYDomR� H DV IXQo}HV GH

HUUR GH FRQWUROH DEVROXWR �RX VLPSOHVPHQWH IXQo}HV GH HUUR GH FRQWUROH��

3DUD R HUUR GH REVHUYDomR GR PyGXOR GR YHWRU ÀX[R GH URWRU� WHP�VH�

hJbu / a�o � �o �����

hJbu( /

a�o � �o

�Wo
�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ��

3DUD R HUUR GH FRQWUROH GR PyGXOR GR YHWRU ÀX[R GH URWRU� WHP�VH�

hSbu / �Wo �
a�o �����
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3DUD R HUUR GH REVHUYDomR GD YHORFLGDGH GH URWRU� WHP�VH�

hJ/u / a$o � $o �����

hJ/u( /
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�����

3DUD R HUUR GH FRQWUROH GD YHORFLGDGH GH URWRU� WHP�VH�

hS/u / $Wo � $o �����

hS/u( /
$Wo � $o

$Wo
������
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$ DYDOLDomR GR FXVWR FRPSXWDFLRQDO FRQVLVWH QD FRQWDELOL]DomR GDV SULQFLSDLV RSHUDo}HV

PDWHPiWLFDV HQYROYLGDV QR DOJRULWPR� (VWD DYDOLDomR p PXLWR LPSRUWDQWH SRLV� GHSHQGHQGR

GR WHPSR TXH VH WHP SDUD DGTXLULU DV YDULiYHLV GD PiTXLQD� SURFHVVDU RV GDGRV� H

FRQWUROi�OD� R FXVWR FRPSXWDFLRQDO GR REVHUYDGRU SRGH LQYLDELOL]DU R FRQWUROH� $OpP GLVVR�

TXDQWR PHQRV WHPSR VH JDVWDU QR REVHUYDGRU SURSULDPHQWH GLWR� PDLRU SRGHUi VHU R WHPSR

FRPSXWDFLRQDO LQYHVWLGR QR FRQWUROH�
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$ ¿P GH DYDOLDU DSHQDV R REVHUYDGRU GH ÀX[RV 1)1� RV HQVDLRV IHLWRV QHVWD VHomR

XWLOL]DUDP D YHORFLGDGH IRUQHFLGD SHOR WDFRJHUDGRU� $VVLP� R DFLRQDPHQWR IHLWR DTXL QmR

IRL VHQVRUOHVV�

73732 .���� �� �	����	 � ������)� �� 6������	��

������� $FLRQDPHQWR HP %DL[DV 9HORFLGDGHV

3DUD YHUL¿FDU R IXQFLRQDPHQWR GR REVHUYDGRU HP EDL[DV YHORFLGDGHV� IH]�VH XPD SDUWLGD H

UHYHUVmR GH YHORFLGDGH D � UDG�V� HTXLYDOHQWH D ���� GD QRPLQDO�

1D ¿J� ���� SRGH�VH YHUL¿FDU R ÀX[R REVHUYDGR� 2 Pi[LPR HUUR GH REVHUYDomR

1)1 IRL 5> 9{433� RX ����� �¿J� �����

1D ¿J� ���� YHPRV D FRUUHQWH GH HVWDWRU GH HL[R G� R FRQMXJDGR HOHWURPDJQpWLFR

REVHUYDGR H D YHORFLGDGH GR PRGHOR�

������� $FLRQDPHQWR HP 0pGLDV 9HORFLGDGHV

(VWH WHVWH IRL IHLWR FRP DV YHORFLGDGHV GH UHIHUrQFLD GH ��� UDG�V H ���� UDG�V �HP WRUQR

GH ��� GD QRPLQDO�� $ ¿J� ��� PRVWUD R ERP GHVHPSHQKR GLQkPLFR GR DFLRQDPHQWR GD

0, FRP FRQWUROH '8)25� $ FRUUHQWH GH HVWDWRU GH HL[R g �Lr_�� UHVSRQViYHO SHOR ÀX[R GH

URWRU� LQLFLDOPHQWH DWLQJH R YDORU Pi[LPR� D ¿P GH HVWDEHOHFHU R ÀX[R R PDLV UDSLGDPHQWH

SRVVtYHO� $SyV R HVWDEHOHFLPHQWR GR ÀX[R� SHUPLWH�VH TXH R FRQMXJDGR HOHWURPDJQpWLFR

�We� FRPHoH D FUHVFHU �D ¿P GH HOHYDU D YHORFLGDGH GR PRWRU� $o � DWp R YDORU GH UHIHUrQFLD

� $Wo�� 2 FRQMXJDGR REVHUYDGR aWe p REWLGR D SDUWLU GR ÀX[R GH URWRU REVHUYDGR �a�o� H SHOD

FRUUHQWH GH HVWDWRU GH HL[R t� Lr^ �HT� ����� 2 WHPSR GH UHVSRVWD QR FRQWUROH GD YHORFLGDGH

IRL GH DSUR[LPDGDPHQWH ��� PV QD SDUWLGD� FRP R We VDWXUDGR HP � 1�P� 8WLOL]DQGR�
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&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ��

VH R We QRPLQDO �DSUR[LPDGDPHQWH LJXDO D ��� 1�P�� R WHPSR GH UHVSRVWD FDLUi SDUD

DSUR[LPDGDPHQWH ��� PV� 1HVWH SRQWR� p FRQYHQLHQWH VDOLHQWDU TXH D TXDVH MXVWDSRVLomR

GDV FXUYDV GH W We H aWe� MXQWDPHQWH FRP R FRQWUROH GHVHMDGR GH YHORFLGDGH� Vy p SRVVtYHO

JUDoDV D XPD REVHUYDomR GH ÀX[R H¿FLHQWH H D XPD PDOKD GH FRQWUROH EHP VLQWRQL]DGD�

WHPSR

�V�

,VGR�$�

7H� 7H
 �1�P�

ZU� ZU
 �UDG�V�

�

)LJXUD ���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV �a�
u
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2 SODQR GH IDVH aWe YHUVXV $o �¿J� ���� UHSUHVHQWD EHP HVWH WHVWH� QD SDUWLGD�

FRP YHORFLGDGH LQLFLDOPHQWH QXOD� R FRQMXJDGR HOHWURPDJQpWLFR FUHVFH DWp R YDORU Pi[LPR

�� 1�P� HP WRUQR GH ��� GR QRPLQDO�� OHYDQGR DR DXPHQWR GD YHORFLGDGH DWp R YDORU GH

UHIHUrQFLD ���� UDG�V�� TXDQGR HQWmR R FRQMXJDGR YDL SDUD TXDVH ]HUR �D ¿P GH VXSULU

DSHQDV DV SHUGDV SRU DWULWR H YHQWLODomR�� $SyV R FRPDQGR GH UHYHUVmR GH YHORFLGDGH� R

FRQMXJDGR FUHVFH DWp R YDORU Pi[LPR QHJDWLYR ��� 1�P� OHYDQGR j GLPLQXLomR GD YHORFLGDGH�

SDUDGD GR PRWRU H URWDomR HP VHQWLGR FRQWUiULR� 4XDQGR D YHORFLGDGH DWLQJH R YDORU GH

UHIHUrQFLD QHJDWLYR ����� UDG�V�� R FRQMXJDGR YDL SDUD TXDVH ]HUR� QRYDPHQWH�

1D ¿J� ���� SRGH�VH YHU RV ÀX[RV GH URWRU GH HL[R � H � �:E� REVHUYDGRV �a�ok H

a�oq� H D DPSOLWXGH GR ÀX[R GH URWRU UHDO ��o� H REVHUYDGR �a�o�� $SHVDU GRV ÀX[RV WHUHP VLGR

REVHUYDGRV QXP VLVWHPD GH HL[RV ¿[RV QR URWRU� RSWRX�VH SRU PRVWUi�ORV QXP VLVWHPD GH

HL[RV ¿[RV QR HVWDWRU� SRU VHU HVWH VLVWHPD ³PDLV SUy[LPR´ GD UHDOLGDGH ItVLFD GR VLVWHPD�
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)LJXUD ���� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV �a�
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1RWD�VH TXH DV FXUYDV GDV DPSOLWXGHV GR ÀX[R UHDO H REVHUYDGR HVWmR MXVWDSRVWDV �¿J� ���

F�� 1D ¿J� ����� SRGH�VH PHOKRU YLVXDOL]DU R HUUR GH REVHUYDomR 1)1� FXMR YDORU Pi[LPR p

9> <{433� RX ������

(VWHV YDORUHV GH HUUR GR REVHUYDGRU 1)1 IRUDP PDLRUHV GR TXH RV REVHUYDGRV

QR WHVWH GH SDUWLGD H UHYHUVmR GH YHORFLGDGH D � UDG�V� SRUTXH D LQWHJUDomR WRUQD�VH

QXPHULFDPHQWH PDLV SUHFLVD D EDL[DV IUHT�rQFLDV�

9DOH UHVVDOWDU TXH R REVHUYDGRU 1)1 IRL SURMHWDGR SDUD FRQYHUJLU �HUUR QXOR� HP

XP SDVVR� (QWUHWDQWR� D WD[D GH DSUHQGL]DGR yWLPD JDUDQWH HUUR QXOR HQWUH RV YDORUHV

PHGLGRV �LQWHJUDLV GDV FRUUHQWHV GH HVWDWRU PHGLGDV� H RV YDORUHV REVHUYDGRV �LQWHJUDLV GH

FRUUHQWHV GH HVWDWRU REVHUYDGDV� HP DSHQDV XP SDVVR� $ ¿J� ���� PRVWUD TXH HVWH HUUR

DWLQJLX XP Pi[LPR GD RUGHP GH 433.� R TXH p SUDWLFDPHQWH ]HUR� 2 HUUR HQWUH DV LQWHJUDLV

GDV FRUUHQWHV GH HVWDWRU PHGLGDV H DV REVHUYDGDV ¿FRX QHVWD RUGHP GH JUDQGH]D HP WRGDV

DV VLPXODo}HV H DFLRQHPHQWRV SUiWLFRV UHDOL]DGRV�

&RPR R HUUR HQWUH DV LQWHJUDLV GH FRUUHQWHV GH HVWDWRU REVHUYDGDV H DV PHGLGDV

p TXDVH QXOR� HUD GH VH HVSHUDU TXH R HUUR GH REVHUYDomR GH ÀX[R WDPEpP IRVVH TXDVH
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QXOR� (QWUHWDQWR� R HUUR GH REVHUYDomR GHSHQGH GD HTXDomR GH PDSHDPHQWR� H SRU LVWR

HVWi SRWHQFLDOPHQWH VXMHLWR jV YDULDo}HV GH O6� Oo H Uo� EHP FRPR D HUURV QXPpULFRV

GH LQWHJUDomR �HT� ������ $VVLP� FRPR QHVWD VLPXODomR RV SDUkPHWURV GD 0, IRUDP

FRQVLGHUDGRV FRQVWDQWHV� R HUUR REVHUYDGR GHYHX�VH j HUURV QXPpULFRV GH LQWHJUDomR�

1RWD�VH TXH HVWH WLSR GH HUUR QmR DIHWD R GHVHPSHQKR GR REVHUYDGRU� 2V HUURV GHYLGR

jV YDULDo}HV SDUDPpWULFDV VHUmR DQDOLVDGRV QD VHomR ������

WHPSR

�V�

�³,VG

�³,VT

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV �a�
u
1)1�

������� $FLRQDPHQWR HP $OWDV 9HORFLGDGHV

3DUD YHUL¿FDU R IXQFLRQDPHQWR GR REVHUYDGRU HP DOWDV YHORFLGDGHV� IH]�VH XPD SDUWLGD H

UHYHUVmR GH YHORFLGDGH j ��� UDG�V �GHQWUR GD IDL[D GH YHORFLGDGHV DOWDV�� HTXLYDOHQWH D

���� GD QRPLQDO� 1HVWHV WHVWHV QmR IRL PRGHODGD D VDWXUDomR GD 0,� SRU QmR ID]HU SDUWH

GR HVFRSR GHVWH WUDEDOKR� IRL PRGHODGR DSHQDV R HQIUDTXHFLPHQWR GH FDPSR�

1D ¿J� ����� SRGH�VH YHU R ÀX[R GH URWRU REVHUYDGR SHOR 1)1� $ UHGXomR QD

DPSOLWXGH GR ÀX[R RFRUUH TXDQGR D YHORFLGDGH XOWUDSDVVD RV OLPLWHV GD YHORFLGDGH QRPLQDO

�HP WRUQR GH ��� UDG�V�� 2 Pi[LPR HUUR GH REVHUYDomR 1)1 IRL 46> 8{433� RX ���� �¿J�

������
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7373% .���� �� ��'����" 	 ����B�'���

������� 7HVWH GH 5REXVWH] jV 9DULDo}HV 3DUDPpWULFDV

&RPR R HUUR HQWUH D LQWHJUDO GD FRUUHQWH GH HVWDWRU REVHUYDGD H D PHGLGD p SUDWLFDPHQWH

QXOR� R HUUR GH REVHUYDomR GH ÀX[R p SURYHQLHQWH GD HTXDomR GH PDSHDPHQWR HQWUH R ÀX[R

REVHUYDGR H D LQWHJUDO GH FRUUHQWH GH HVWDWRU REVHUYDGD �HT� ������ $VVLP� HVSHUD�VH TXH

D YDULDomR QDV LQGXWkQFLDV P~WXD H GH URWRU EHP FRPR QD UHVLVWrQFLD GH URWRU H D SUHFLVmR

QXPpULFD VHMDP RV SRQWRV IUDFRV GHVWH REVHUYDGRU�

3RGH�VH QRWDU SHOD HT� ����� TXH XPD YDULDomR HP Oo p FRPSHQVDGD SRU XPD

YDULDomR HTXLYDOHQWH HP O6� SRLV Oo @ O,o.O6� $OpP GLVVR� XP SDVVR GH LQWHJUDomR PXLWR

SHTXHQR WRUQD RV HUURV QXPpULFRV GH LQWHJUDomR PXLWR SHTXHQRV �R SDVVR GH LQWHJUDomR

XWLOL]DGR QHVWH WUDEDOKR IRL W @ 583{433SV�� $VVLP� RV SRQWRV SRWHQFLDOPHQWH IUDFRV GHVWH

REVHUYDGRU UHVWULQJHP�VH DSHQDV jV YDULDo}HV GH O6 H Uo�

$ ¿P GH YHUL¿FDU D VHQVLELOLGDGH GR REVHUYDGRU GH ÀX[R jV YDULDo}HV SDUDPpWULFDV�

IRL DSOLFDGR XP GHJUDX GH DXPHQWR GH ��� QD UHVLVWrQFLD GH HVWDWRU H GH URWRU� H XP GHJUDX

GH GLPLQXLomR GH ��� GD LQGXWkQFLD P~WXD GR PRGHOR GD 0, �VHSDUDGDPHQWH� DSyV XP

VHJXQGR GH VLPXODomR� FRP R PRWRU HP UHJLPH SHUPDQHQWH �¿J� ������ 3DUD D HVFROKD

GD GLUHomR GD YDULDomR GRV SDUkPHWURV� OHYRX�VH HP FRQVLGHUDomR TXH Ki XP DXPHQWR

QDV UHVLVWrQFLDV GXUDQWH D RSHUDomR QRUPDO GD 0, �GHYLGR DR DXPHQWR GD WHPSHUDWXUD QR

HVWDWRU H QR URWRU� H XPD GLPLQXLomR QDV LQGXWkQFLDV GD 0, QD UHJLmR GH VDWXUDomR�

$FLRQDPHQWR HP %DL[DV 9HORFLGDGHV� )RL IHLWR XP DFLRQDPHQWR D � UDG�V� FRP D DSOLFDomR

GH XP GHJUDX GH YDULDomR QDV UHVLVWrQFLDV GH HVWDWRU H GH URWRU� H QD LQGXWkQFLD P~WXD�

DSyV XP VHJXQGR GH VLPXODomR� VHSDUDGDPHQWH� 1D ¿J� ����� SRGH�VH YHU R ÀX[R

REVHUYDGR SHOR 1)1� 1D ¿J� ���� Yr�VH R HUUR GR REVHUYDGRU 1)1� $V WUrV FXUYDV VmR

LGrQWLFDV SDUD RV WUrV WLSRV GH SHUWXUEDomR� 1RWD�VH TXH R REVHUYDGRU GH ÀX[R 1)1 QmR

DSUHVHQWRX QHQKXPD GHJUDGDomR j YDULDomR GD UHVLVWrQFLD GH HVWDWRU RX GH URWRU� QHP GD

LQGXWkQFLD P~WXD� 2 HUUR Pi[LPR GR REVHUYDGRU 1)1 IRL GH 5> 9{433� RX ������
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&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

$FLRQDPHQWR HP 0pGLDV 9HORFLGDGHV� 3DUD XP DFLRQDPHQWR D ��� UDG�V� R REVHUYDGRU GH

ÀX[R 1)1 QmR DSUHVHQWRX QHQKXPD GHJUDGDomR j YDULDomR GD UHVLVWrQFLD GH HVWDWRU QHP

GD LQGXWkQFLD P~WXD� +RXYH XPD SHTXHQD SHUWXUEDomR QR REVHUYDGRU SDUD D YDULDomR GD

UHVLVWrQFLD GH URWRU� 2 HUUR Pi[LPR GR REVHUYDGRU 1)1 IRL GH 4{4332 RX �� �¿J� ������

�OUD ����

�OUE ����

�����

���

	�

��

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D YDULDo}HV GH U
u
HP PpGLDV

YHORFLGDGHV �a�u 1)1�

$FLRQDPHQWR HP $OWDV 9HORFLGDGHV� 3DUD XP DFLRQDPHQWR D ��� UDG�V� QRYDPHQWH R

REVHUYDGRU GH ÀX[R 1)1 QmR DSUHVHQWRX QHQKXPD GHJUDGDomR j YDULDomR GD UHVLVWrQFLD

GH HVWDWRU QHP GD LQGXWkQFLD P~WXD� +RXYH XPD SHTXHQD SHUWXUEDomR QR REVHUYDGRU 1)1

SDUD D YDULDomR GD UHVLVWrQFLD GH URWRU� FXMR HUUR Pi[LPR �GH 67{433� RX ����� SRGH VHU

YLVWR QD ¿J� �����

������� 7HVWH GH 5REXVWH] j $SOLFDomR H 5HWLUDGD GH &DUJD �$5&�

3DUD D YHUL¿FDomR GD VHQVLELOLGDGH GR REVHUYDGRU GH ÀX[R D DSOLFDo}HV H UHWLUDGDV GH

FDUJD� IRL IHLWD XPD DSOLFDomR �DSyV � V� H SRVWHULRU UHWLUDGD GH XPD FDUJD GH � 1�P �HP

WRUQR GH ��� GD QRPLQDO�� DSyV ��� V GH VLPXODomR�
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$FLRQDPHQWR HP %DL[DV 9HORFLGDGHV� 3DUD XP DFLRQDPHQWR D � UDG�V� R REVHUYDGRU 1)1

DSUHVHQWRX XPD VHQVLEOLGDGH PXLWR SHTXHQD j DSOLFDomR H UHWLUDGD GH FDUJDV� 2 HUUR

Pi[LPR GR REVHUYDGRU 1)1 IRL GH 6> 4{433� RX ����� �¿J� ������
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$FLRQDPHQWR HP0pGLDV 9HORFLGDGHV� 3DUD XP DFLRQDPHQWR D ��� UDG�V� R REVHUYDGRU 1)1

DSUHVHQWRX XPD GHVSUH]tYHO VHQVLELOLGDGH j $5&� 2 HUUR Pi[LPR GR REVHUYDGRU 1)1 IRL

GH 9> 6=433� RX ����� �¿J� ������

$FLRQDPHQWR HP $OWDV 9HORFLGDGHV� 7DPEpP SDUD XP DFLRQDPHQWR D ��� UDG�V� R

REVHUYDGRU 1)1 DSUHVHQWRX XPD VHQVLELOLGDGH GHVSUH]tYHO j $5&� 2 HUUR Pi[LPR GR

REVHUYDGRU 1)1 IRL GH 4> 6{4332 RX ���� �¿J� ������
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8P GRV SRQWRV FUtWLFRV GRV REVHUYDGRUHV GH ÀX[R p D RSHUDomR HP YHORFLGDGH QXOD� $

VLWXDomR GH YHORFLGDGH QXOD FRP IUHT�rQFLD QXOD �RX TXDVH QXOD� p REWLGD TXDQGR QmR Ki

FDUJD SDUD D 0, H R HVFRUUHJDPHQWR WRUQD�VH GHVSUH]tYHO� 3DUD DYDOLDU R GHVHPSHQKR GR
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REVHUYDGRU QHVWD VLWXDomR� DMXVWRX�VH D YHORFLGDGH GH UHIHUrQFLD SDUD � UDG�V� )RUDP IHLWDV

GXDV DSOLFDo}HV H UHWLUDGDV GH FDUJD VXEVHT�HQWHV� GH PRGR D WHUPRV FLQFR LQWHUYDORV GH

WHPSR FRP YHORFLGDGH QXOD �GRLV GHOHV j IUHT�rQFLD QXOD�� FRPR SRGH VHU YLVWR QDV ¿J�

���� H �����

�������
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�����

���

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH RSHUDomR j YHORFLGDGH QXOD �a�
u
1)1�

1D ¿J� ����� SRGH�VH YHUL¿FDU R ÀX[R REVHUYDGR� H RV LQWHUYDORV GH WHPSR HP TXH

D IUHT�rQFLD p QXOD� 2 Pi[LPR HUUR GH REVHUYDomR 1)1 IRL 5> :{433� RX ����� �¿J� ������
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$ SDUWLU GDV HT� ����� ����� ���� H ���� SRGH�VH REWHU D UHODomR HQWUH D WD[D GH DSUHQGL]DGR

GD UHGH 1)1 VHP HTXDomR GH PDSHDPHQWR� �� H D WD[D GH DSUHQGL]DGR GD UHGH 1)1 FRP

HTXDomR GH PDSHDPHQWR� �� SDUD R REVHUYDGRU GH ÀX[RV 1)1�

�E�� @
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uu
up�-u
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�2 ������
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&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

$ WD[D GH DSUHQGL]DGR �� QXP WHVWH GH 359� YDULD QR LQWHUYDOR ^3> 46 D 3> 64` �¿J�

������ $ WD[D GH DSUHQGL]DGR �� SRU VXD YH]� YDULD QR LQWHUYDOR ^4> 98 D 6> <7` �HT� ���� H

$SrQGLFH $��

$WUDYpV GH VLPXODo}HV� SRGH�VH REWHU RV VHJXLQWHV OLPLWHV GH YDULDomR GDV WD[DV

GH DSUHQGL]DGR TXH PDQWrP R VLVWHPD HVWiYHO�

�E��
5 ^3> 38 D 3> 65` ������

�E�� 5 ^3> 97 D 7> 39` ������

&RQYpP VDOLHQWDU TXH HVWHV OLPLWHV QmR IRUDP REWLGRV DQDOLWLFDPHQWH� DSHQDV

DWUDYpV GH VLPXODo}HV�

$ ¿P GH YHUL¿FDU D LQÀXrQFLD GD WD[D GH DSUHQGL]DGR GR REVHUYDGRU GH ÀX[RV

1)1� IRUDP IHLWDV DOJXPDV VLPXODo}HV FRP WHVWH GH 359 XWLOL]DQGR WD[D GH DSUHQGL]DGR

¿[D� 2 PHOKRU UHVXOWDGR REWLGR IRL FRP � ��� �� ������ SDUD R TXDO R HUUR Pi[LPR HQWUH },

H }_, IRL GD RUGHP GH 433� �)LJ� ����� �3DUD WD[D GH DSUHQGL]DGR yWLPD� R UHVSHFWLYR HUUR

Pi[LPR IRL GD RUGHP GH 433.� 2 Pi[LPR HUUR GH REVHUYDomR REWLGR ¿FRX HP WRUQR GH ����

�¿J� ������ EHP SUy[LPR GR REWLGR FRP WD[D GH DSUHQGL]DGR yWLPD �������

,VWR PRVWUD VHU SRVVtYHO REWHU ERQV UHVXOWDGRV QD REVHUYDomR GH ÀX[R URWyULFR

HP WHPSR UHDO �HP XP WHVWH GH 359� XWLOL]DQGR DSHQDV D HT� ��� H XP � ¿[DGR

DGHTXDGDPHQWH� (QWUHWDQWR� DLQGD QmR VH SRGH D¿UPDU TXH FRP HVWH � ¿[R VHMD SRVVtYHO

REWHU XP ERP UHVXOWDGR SDUD TXDOTXHU VLWXDomR� 8WLOL]DQGR�VH XP � yWLPR� JDUDQWH�VH R

PHOKRU UHVXOWDGR SDUD TXDOTXHU VLWXDomR VHP D QHFHVVLGDGH GH VLPXODo}HV SUpYLDV�

3RUWDQWR� DR VH SURMHWDU XP REVHUYDGRU GH HVWDGRV 1)1� GHYH�VH SULPHLUDPHQWH

WHQWDU REWHU XPD H[SUHVVmR SDUD D WD[D GH DSUHQGL]DGR yWLPD� 6H LVWR IRU GLItFLO RX DWp

PHVPR LPSRVVtYHO� SRGH�VH WHQWDU XWLOL]DU XPD WD[D GH DSUHQGL]DGR ¿[D� REWLGD DWUDYpV GH

VLPXODo}HV�
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WHPSR

�V�

	

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 FRP � ���� �a�
u
1)1�

WHPSR
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 FRP � ���� �a�u 1)1�
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 FRP � ���� �a�u 1)1�



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

0RGHOR 3UHGLWRU 6RPD�6XEWUDomR 0XOWLSOLFDomR�'LYLVmR 6HQR�&RVVHQR ([S� 2XWURV

*RSLQDWK�PRG� $� �� �� � � �

/XHPEHUJHU�PRG� %� �� �� � � �

/XHPEHUJHU�PRG� '� �� ��� � � �

*RSLQDWK FRP 3, �� �� � � �

0RGRV 'HVOL]DQWHV �� �� � � �

1)1 �� �� � � �

7DEHOD ���� &XVWR &RPSXWDFLRQDO GH 2EVHUYDGRUHV

73739 ����� ������	����	� �� �'����	��� �� 
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+

/XL]� HP >��@ PRVWUD QXPD WDEHOD R FXVWR FRPSXWDFLRQDO GH DOJXQV HVWLPDGRUHV �PRGHOR

HP WHQVmR H HP FRUUHQWH� H REVHUYDGRUHV �*RSLQDWK� /XHPEHUJHU H PRGRV GHVOL]DQWHV� GH

ÀX[R SDUD D PiTXLQD GH LQGXomR� (VWD WDEHOD HVWi UHSURGX]LGD QD 7DEHOD ���� DSHQDV FRP

RV REVHUYDGRUHV H DFUHVFLGD GR FXVWR FRPSXWDFLRQDO GR REVHUYDGRU 1)1� 3RGH�VH YHUL¿FDU

TXH� GHQWUH HVWHV REVHUYDGRUHV� R REVHUYDGRU 1)1 p XP GRV TXH DSUHVHQWD PHQRU FXVWR

FRPSXWDFLRQDO�

7373A ����	�	()� ��� � �'����	��� �� 
����	�� �� ����� ����"��	

3DUD ¿QV GH FRPSDUDomR� WRGRV RV WHVWHV GH VLPXODomR UHDOL]DGRV FRP R REVHUYDGRU GH

ÀX[RV 1)1 IRUDP WDPEpP UHDOL]DGRV FRP R REVHUYDGRU GH ÀX[RV GH *RSLQDWK GH RUGHP

UHGX]LGD� DR PHVPR WHPSR� 2 ÀX[R REVHUYDGR 1)1 IRL XWLOL]DGR SDUD RULHQWDomR SHOR

FDPSR H QD PDOKD GH FRQWUROH GH ÀX[R� HQTXDQWR TXH R ÀX[R REVHUYDGR SRU *RSLQDWK

IRL XWLOL]DGR DSHQDV SDUD HVWDV FRPSDUDo}HV� 2 REVHUYDGRU GH *RSLQDWK IRL HVFROKLGR

SDUD HVWDV FRPSDUDo}HV SRU Mi HVWDU EHP HVWDEHOHFLGR QD OLWHUDWXUD� $OpP GLVVR HOH HVWi

WDPEpP LPSOHPHQWDGR QR VLVWHPD H[SHULPHQWDO SDUD DFLRQDPHQWRV HOpWULFRV DERUGDGR QD

VHomR ����

$ ¿J� ���� PRVWUD RV ÀX[RV REVHUYDGRV SHOR 1)1 �tQGLFH 1� H SRU *RSLQDWK �tQGLFH

*�� HP XP WHVWH GH 359 D � UDG�V� HQTXDQWR TXH D ¿J� ���� PRVWUD RV ÀX[RV REVHUYDGRV

QXP WHVWH GH 359 D ��� UDG�V� 2V Pi[LPRV HUURV GH REVHUYDomR GRV REVHUYDGRUHV GH

ÀX[R 1)1 H GH *RSLQDWK� REWLGRV D SDUWLU GH XPD PpGLD GDV VLPXODo}HV �SDUD FDGD XP

GRV WHVWHV UHDOL]DGRV� HQFRQWUDP�VH UHVXPLGRV QD 7DEHOD ���� 3RGH�VH REVHUYDU TXH R



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

Pi[LPR HUUR GH REVHUYDomR GR REVHUYDGRU GH ÀX[R 1)1 p PDLRU GR TXH R GR REVHUYDGRU

GH *RSLQDWK DSHQDV SDUD YDULDo}HV HP Uo� HP YHORFLGDGHV PpGLD H DOWD� H PHQRU QDV

RXWUDV VLWXDo}HV�

O U D 1

��U E 1

��U D *

��U E *

�

�

�

�

�����

���

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP EDL[DV YHORFLGDGHV �a�u 1)1�
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP DOWDV YHORFLGDGHV �a�u 1)1�

7HVWHVq2EVHUYDGRU 1)1 *RSLQDWK
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$5&���� ���� ����

7DEHOD ���� 0i[LPR HUUR GH REVHUYDomR HP ÀX[R 1)1 H GH *RSLQDWK �REWLGD GH XPD PpGLD GH

VLPXODo}HV�
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'H PDQHLUD DQiORJD j VHomR ���� RV WHVWHV IHLWRV QHVWD VHomR XWLOL]DUDP D YHORFLGDGH

IRUQHFLGD SHOR WDFRJHUDGRU� D ¿P GH DYDOLDU DSHQDV R REVHUYDGRU GH ÀX[R 1)1� 3RUWDQWR� R

DFLRQDPHQWR IHLWR DTXL QmR IRL VHQVRUOHVV�

73932 .���� �� �	����	 � ������)� �� 6������	��

������� $FLRQDPHQWR HP %DL[DV 9HORFLGDGHV

'H PDQHLUD DQiORJD jV VLPXODo}HV� IRL IHLWR XP WHVWH GH 359 XWLOL]DQGR DV YHORFLGDGHV GH

�� UDG�V H � UDG�V FRPR UHIHUrQFLD� 1RYDPHQWH� YHUL¿FD�VH R ERP GHVHPSHQKR GR VLVWHPD�

2V SLFRV HVS~ULRV QR FRQMXJDGR HOHWURPDJQpWLFR GH UHIHUrQFLD �W We � H QD YHORFLGDGH �$o�

VmR FRQVHT�rQFLD GH UXtGRV GH PHGLomR GH YHORFLGDGH� TXH WRUQDP�VH PDLV HYLGHQWHV

SDUD EDL[RV YDORUHV GH YHORFLGDGH �¿J� ������ 1D ¿J� ����� SRGH�VH YHU R ÀX[R REVHUYDGR�

2 Pi[LPR HUUR GH FRQWUROH GR PyGXOR GR YHWRU ÀX[R GH URWRU� DSyV R

HVWDEHOHFLPHQWR GR ÀX[R� IRL GH DSUR[LPDGDPHQWH ������

������� $FLRQDPHQWR HP 0pGLDV 9HORFLGDGHV

)RL IHLWR XP WHVWH GH 359 XWLOL]DQGR FRPR UHIHUrQFLDV� DV YHORFLGDGHV GH ��� UDG�V H �

��� UDG�V� $V ¿J� ���� H ���� PRVWUDP R ERP GHVHPSHQKR GR FRQWUROH '8)25 FRP R

REVHUYDGRU GH ÀX[R GH URWRU 1)1� H QD ¿J� ����� YHPRV R ÀX[R REVHUYDGR� 3RGH�VH

SHUFHEHU TXH R WHPSR GH UHVSRVWD GR FRQWUROH GH YHORFLGDGH QR WHVWH H[SHULPHQWDO IRL XP

SRXFR PHQRU GR TXH QDV VLPXODo}HV �HP WRUQR GH ��� PV�� ,VWR GHYH�VH SURYDYHOPHQWH D

XP PRPHQWR GH LQpUFLD UHDO XP SRXFR PHQRU GR TXH R XWLOL]DGR QDV VLPXODo}HV�

2 Pi[LPR HUUR GH FRQWUROH GR PyGXOR GR YHWRU ÀX[R GH URWRU� DSyV R

HVWDEHOHFLPHQWR GR ÀX[R� IRL GH DSUR[LPDGDPHQWH ����� H RFRUUHX QR LQtFLR GD UHYHUVmR GH
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YHORFLGDGH�
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)LJXUD ����� 5HVXOWDGRV GH H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV �a�u 1)1�
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������� 7HVWH GH 5REXVWH] j $SOLFDomR H 5HWLUDGD GH &DUJD �$5&�

$FLRQDPHQWR HP %DL[DV 9HORFLGDGHV� 'H PDQHLUD VHPHOKDQWH jV VLPXODo}HV� SURFHGHX�VH

j XPD DSOLFDomR H UHWLUDGD GH FDUJD� DSyV D HQWUDGD GR 0, HP UHJLPH SHUPDQHQWH GH XPD

SDUWLGD D � UDG�V�

&RQIRUPH GHVFULWR QD VHomR ���� XWLOL]RX�VH XP JHUDGRU GH && FRPR FDUJD SDUD

R 0,� 'HYLGR jV OLPLWDo}HV QD FDUJD UHVLVWLYD� HP EDL[DV YHORFLGDGHV Vy p SRVVtYHO VLPXODU

FDUJDV PHFkQLFDV PXLWR SHTXHQDV� $VVLP� QHVWD IDL[D GH YHORFLGDGHV� D DSOLFDomR GH

FDUJD IRL IHLWD ³PDQXDOPHQWH´ QR HL[R GR PRWRU GH LQGXomR� $ FDUJD DSOLFDGD IRL GH

DSUR[LPDGDPHQWH ��� 1�P �HP WRUQR GH ��� GR YDORU QRPLQDO��

1D ¿J� ����� REVHUYD�VH D UHGXomR GD YHORFLGDGH DWp D FRPSOHWD SDUDGD GR PRWRU�
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)LJXUD ����� 5HVXOWDGRV GH H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV �a�u 1)1�

DSyV D DSOLFDomR GD FDUJD� 2V FRQWURODGRUHV GH FRQMXJDGR H YHORFLGDGH DWXDP GH PRGR

D OHYDU R PRWRU j YHORFLGDGH GH UHIHUrQFLD� R TXH RFRUUH DSUR[LPDGDPHQWH ��� PV GHSRLV�

$SyV D UHWLUDGD GD FDUJD� D YHORFLGDGH DXPHQWD HP DSUR[LPDGDPHQWH ��� H UHWRUQD D �

UDG�V ORJR HP VHJXLGD� 3RGH�VH REVHUYDU TXH GXUDQWH WRGR R WUDQVLWyULR� R ÀX[R REVHUYDGR

SHUPDQHFHX QR YDORU GH UHIHUrQFLD� GHPRQVWUDQGR R ERP IXQFLRQDPHQWR GR REVHUYDGRU GH

ÀX[RV H GRV FRQWURODGRUHV GH ÀX[R�

2 Pi[LPR HUUR GH FRQWUROH GR PyGXOR GR YHWRU ÀX[R GH URWRU� DSyV R

HVWDEHOHFLPHQWR GR ÀX[R� IRL GH DSUR[LPDGDPHQWH ������

$FLRQDPHQWR HP 0pGLDV 9HORFLGDGHV� ¬ YHORFLGDGH GH ��� UDG�V� IRL SRVVtYHO XWLOL]DU R

JHUDGRU && FRPR FDUJD GH PDQHLUD FRQYHQLHQWH� (IHWXRX�VH D DSOLFDomR H UHWLUDGD GH XPD

FDUJD GH � 1�P �DSUR[LPDGDPHQWH ��� GR YDORU QRPLQDO��

3RGH�VH YHU QD ¿J� ���� TXH GXUDQWH R WUDQVLWyULR GH $5&� D YHORFLGDGH IRL EHP

FRQWURODGD� $OpP GLVVR� R ÀX[R WDPEpP IRL H¿FLHQWHPHQWH FRQWURODGR� R TXH Vy p SRVVtYHO

FRP XPD ERD PDOKD GH FRQWUROH H FRP XPD ERD REVHUYDomR GH ÀX[R�
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HP EDL[DV YHORFLGDGHV �a�u 1)1�
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2 Pi[LPR HUUR GH FRQWUROH GR PyGXOR GR YHWRU ÀX[R GH URWRU� DSyV R

HVWDEHOHFLPHQWR GR ÀX[R� IRL GH DSUR[LPDGDPHQWH ����� H RFRUUHX GXUDQWH D DSOLFDomR

GD FDUJD�

OU ���� O
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HPPpGLDV YHORFLGDGHV �a�
u
1)1�
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3DUD D DSOLFDomR GHVWH WHVWH� GHVDELOLWRX�VH D PDOKD FRQWUROH GH YHORFLGDGH� &RQWXGR� D

PDOKD GH FRQWUROH GH ÀX[R FRQWLQXRX RSHUDQWH� HVWDEHOHFHQGR R ÀX[R UDSLGDPHQWH� 1D ¿J�

����� SRGH�VH YHU TXH R FRQMXJDGR HOHWURPDJQpWLFR REVHUYDGR � aWe� DFRPSDQKRX EHP R GH

UHIHUrQFLD �W We �� $OpP GLVVR� D IRUPD GH RQGD GD YHORFLGDGH PHGLGD �$o� p WULDQJXODU� FRPR

HUD GH VH HVSHUDU�

1D ¿J� ����� SRGH�VH YHUL¿FDU R ÀX[R REVHUYDGR� H QD ¿J� ���� SRGH�VH YHU D FXUYD

aWe YHUVXV $o�
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)LJXUD ����� 5HVXOWDGRV GH H[SHULPHQWDLV� WHVWH GH DSOLFDomR GH RQGD TXDGUDGD VLPpWULFD GH W �

h

�a�u 1)1�
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'H PDQHLUD DQiORJD DR REVHUYDGRU GH ÀX[RV 1)1� IRUDP IHLWRV YiULRV WHVWHV SDUD DYDOLDU R

GHVHPSHQKR GR REVHUYDGRU GH YHORFLGDGH 1)1� $ QmR VHU TXDQGR HVSHFL¿FDGR R FRQWUiULR�

RV WHVWHV GH VLPXODomR IRUDP IHLWRV FRP D LQIRUPDomR GH ÀX[R GH URWRU IRUQHFLGD SHOR

PRGHOR H FRP RV REVHUYDGRUHV GH YHORFLGDGH 1)1 IRUD GD PDOKD GH FRQWUROH�

&RQIRUPH YLVWR QD VHomR ���� RV GRLV REVHUYDGRUHV GH YHORFLGDGH 1)1 IRUDP

LPSOHPHQWDGRV QXPD Vy UHGH 1)1� D ¿P GH FRPSDUDU R GHVHPSHQKR GRV GRLV� $VVLP�

R VXEVFULWR � UHIHUH�VH DR REVHUYDGRU GH YHORFLGDGH LPSOHPHQWDGR D SDUWLU GD HT� ����

HQTXDQWR TXH R VXEVFULWR � UHIHUH�VH DR LPSOHPHQWDGR D SDUWLU GD HT� �����

,QLFLDOPHQWH� IRUDP IHLWRV WUrV WHVWHV GH 359 D ��� UDG�V� 1R SULPHLUR WHVWH� IRL



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

XWLOL]DGR R ÀX[R GH URWRU GR PRGHOR� $ ¿J� ���� PRVWUD DV YHORFLGDGHV HVWLPDGDV H D GR

PRGHOR GD 0,� 2 Pi[LPR HUUR GH REVHUYDomR GD YHORFLGDGH IRL GH ����� �¿J� ������ 2

Pi[LPR HUUR GH REVHUYDomR GH Lrk H Lrq IRL HP WRUQR GH ���� �¿J� ������ SRLV D DPSOLWXGH

GH Lrk H Lrq p GRLV DPSpUHV� HP UHJLPH SHUPDQHQWH�

$ HTXDomR GH DWXDOL]DomR GRV SHVRV FRP WD[D GH DSUHQGL]DGR yWLPD �HT� ����

D ����� GHYHULD JDUDQWLU XP HUUR EHP PHQRU �SUDWLFDPHQWH ]HUR� FRPR RFRUUHX FRP R

REVHUYDGRU GH ÀX[R�� (QWUHWDQWR� R FiOFXOR GD YDULiYHO PDSHDGD }, �HT� ����� GHSHQGH

GR FiOFXOR GH XPD GHULYDGD� TXH p PXLWR VHQVtYHO D HUURV QXPpULFRV� $OpP GLVVR� D UHIHULGD

HTXDomR GH DWXDOL]DomR GRV SHVRV p IXQomR GH XPD IXQomR VLQJXODU� FRQIRUPH GLVFXWLGR

QD VHomR ���� R TXH SRGH WUD]HU HUURV QRV LQVWDQWHV HP TXH RV SRQWRV VLQJXODUHV RFRUUHP�

9HUL¿FD�VH� FRQWXGR� TXH RV HUURV GH REVHUYDomR IRUDP PXLWR SHTXHQRV QDV VLPXODo}HV�
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����

1R VHJXQGR WHVWH GH 359� XWLOL]RX�VH R ÀX[R REVHUYDGR 1)1 �TXH XWLOL]RX D

YHORFLGDGH GR PRGHOR� FRP R REVHUYDGRU GH YHORFLGDGH 1)1� D ¿P GH YHUL¿FDU R HIHLWR GR

REVHUYDGRU GH ÀX[R 1)1 QRV REVHUYDGRUHV GH YHORFLGDGH 1)1� 9HUL¿FRX�VH TXH R HUUR GH

REVHUYDomR GH ÀX[R� HPERUD SHTXHQR� UHÀHWLX�VH QXP HUUR FRQVLGHUiYHO GH REVHUYDomR GH

YHORFLGDGH� $ ¿J� ���� PRVWUD DV YHORFLGDGHV REVHUYDGDV H D GR PRGHOR GD 0,� 2 Pi[LPR



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����

�,VG ���

�,VT ���

	�

��

�����

���

)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

HUUR GH REVHUYDomR GD YHORFLGDGH IRL GH ���� �¿J� ����� H RFRUUHX HP SUDWLFDPHQWH WRGR

R WHVWH� 2 Pi[LPR HUUR GH HVWLPDomR HVWDFLRQiULR GH Lrk H Lrq IRL HP WRUQR GH ���� �¿J�

������ 1RWD�VH TXH HVWH HUUR DXPHQWRX EDVWDQWH FRP UHODomR DR HUUR REWLGR XWLOL]DQGR R

ÀX[R GH URWRU GR PRGHOR� (VWH IDWR SRGH LQYLDELOL]DU D XWLOL]DomR GHVWHV REVHUYDGRUHV GH

YHORFLGDGH QXP DFLRQDPHQWR VHQVRUOHVV HP EDL[DV YHORFLGDGHV� 3DUD PLQLPL]DU HVWHV

HUURV� IRUDP IHLWRV DOJXQV DMXVWHV QRV SDUkPHWURV GR REVHUYDGRU GH YHORFLGDGH 1)1

�SHQ~OWLPR SDUiJUDIR GD VHomR �����

� U � ��	����

�����
����

	�

��
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R

1)1 QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����

2 WHUFHLUR WHVWH GH 359 IRL IHLWR FRP HVWHV DMXVWHV XWLOL]DQGR R ÀX[R GR PRGHOR�

VHP QHQKXP WLSR GH GLVW~UELR� $ ¿J� ���� PRVWUD R HUUR GDV REVHUYDo}HV GH YHORFLGDGH�

2 Pi[LPR HUUR GH REVHUYDomR IRL GH DSUR[LPDGDPHQWH ���� H RFRUUHX DSHQDV GXUDQWH RV

WUDQVLWyULRV�

3DUD DYDOLDU�VH R GHVHPSHQKR DSHQDV GHVWHV REVHUYDGRUHV GH YHORFLGDGH GLDQWH

GRV WHVWHV� IRL XWLOL]DGR R ÀX[R GR PRGHOR QDV VLPXODo}HV�

)RUDP IHLWRV WDPEpP WHVWHV GH 359 D � H D ��� UDG�V� WHVWH GH RSHUDomR j

YHORFLGDGH H IUHT�rQFLD QXODV� H WHVWHV GH UREXVWH] D YDULDo}HV SDUDPpWULFDV H D DSOLFDomR



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R

1)1 QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R

1)1 QD REVHUYDomR GH YHORFLGDGH �a$u 1)1�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH� FRP DMXVWH �a$u 1)1�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

9HORFLGDGH

�UDG�V�

6HP 9DU� 3DU�

359

6HP 9DU� 3DU�

6y 3DUWLGD
����Uv ����Uu ����Op $5&
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7DEHOD ���� 0i[LPR HUUR GH REVHUYDomR ��� GRV REVHUYDGRUHV GH YHORFLGDGH �SULPHLUD H VHJXQGD

SURSRVWDV�

H UHWLUDGD GH FDUJD� FRP SDUWLGDV D �� ��� H ��� UDG�V�

2V HUURV GH REVHUYDomR DXPHQWDUDP FRP D UHGXomR GD YHORFLGDGH GH RSHUDomR�

2 PHVPR DFRQWHFHX FRP RV HUURV GHYLGR jV YDULDo}HV SDUDPpWULFDV� R TXH LQGLFD TXH

HVWHV REVHUYDGRUHV VmR PDLV VHQVtYHLV D HUURV HP EDL[DV YHORFLGDGHV� (VWHV HUURV IRUDP

PDLRUHV SDUD YDULDo}HV QD LQGXWkQFLD P~WXD H PHQRUHV SDUD YDULDo}HV QD UHVLVWrQFLD GH

URWRU� 1mR KRXYH QHQKXPD LQÀXrQFLD GHYLGR jV YDULDo}HV QD UHVLVWrQFLD GH HVWDWRU� 2V

UHVXOWDGRV GRV WHVWHV HVWmR UHVXPLGRV QD 7DEHOD ����

(PERUD HVWHV REVHUYDGRUHV WHQKDP VH PRVWUDGR PDLV FUtWLFRV jV YDULDo}HV GH O6

HP EDL[DV YHORFLGDGHV� HVWH SUREOHPD SRGH VHU IDFLOPHQWH FRQWRUQDGR� KDMD YLVWR TXH HVWH

SDUkPHWUR YDULD PDLV QD UHJLmR GH VDWXUDomR� TXDQGR SRGHUi VHU XWLOL]DGD XPD WDEHOD GH

FRQVXOWD� RQGH RV YDORUHV GH O6 VmR DWXDOL]DGRV SDUD FDGD IDL[D GH RSHUDomR�

73A3% ������	��� �4��������	��

(VWHV UHVXOWDGRV IRUDP REWLGRV QD PRQWDJHP H[SHULPHQWDO GHVFULWD QD VHomR ���� 2V

REVHUYDGRUHV GH YHORFLGDGH 1)1 IRUDP XWLOL]DGRV QD PDOKD GH FRQWUROH GH YHORFLGDGH� QR

FRQWUROH '8)25 GH XP 0,� $ LQIRUPDomR GRV ÀX[RV GH URWRU IRL IRUQHFLGD SHOR REVHUYDGRU

GH ÀX[R 1)1� $ YHORFLGDGH PHGLGD IRL XWLOL]DGD DSHQDV SHOR REVHUYDGRU GH ÀX[R 1)1�

3RUWDQWR� QmR IRL XWLOL]DGR XP DFLRQDPHQWR VHQVRUOHVV� $V YHORFLGDGHV REVHUYDGDV SHORV

REVHUYDGRUHV � H � IRUDP HTXLYDOHQWHV� $VVLP� Vy VHUi PRVWUDGD XPD FXUYD GH YHORFLGDGH

REVHUYDGD�

)RL IHLWR XP WHVWH GH 359 D � UDG�V� 1D ¿J� ���� �D�� SRGH�VH YHU D FRUUHQWH GH

HVWDWRU GH HL[R G� UHVSRQViYHO SHOR HVWDEHOHFLPHQWR GR ÀX[R� 1D ¿J� ���� �E�� YHPRV R



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

FRQMXJDGR HOHWURPDJQpWLFR GH UHIHUrQFLD H R REVHUYDGR �REWLGR D SDUWLU GR ÀX[R GH URWRU

REVHUYDGR SHOR 1)1��

1D ¿J� ����� SRGH�VH YHU D YHORFLGDGH PHGLGD H D REVHUYDGD� EHP FRPR R HUUR GR

REVHUYDGRU 1)1� 1RWD�VH XP HUUR PDLRU GXUDQWH RV WUDQVLWyULRV� $V RVFLODo}HV GHYHP�VH j

QHFHVVLGDGH GH XP PHOKRU DMXVWH QD PDOKD GH FRQWUROH GH YHORFLGDGH�

2 DOWR HUUR YHUL¿FDGR QD ¿J� ���� �HP WRUQR GH ���� QD YHUGDGH p GHYLGR j

XP DWUDVR HQWUH D YHORFLGDGH HVWLPDGD H D PHGLGD� 2 HUUR SHUFHQWXDO HQWUH RV SLFRV GH

YHORFLGDGH p GH ��� �¿J� ������ &RPR XPD GDV FDUDFWHUtVWLFDV GHVWH WLSR GH REVHUYDGRU

p D UiSLGD FRQYHUJrQFLD� TXDQGR IRU REWLGD D DGHTXDGD HTXDomR GH DWXDOL]DomR GRV SHVRV

FRP WD[D GH DSUHQGL]DGR yWLPD� HVSHUD�VH TXH R HUUR UHGX]D�VH VHQVLYHOPHQWH�

1RWD�VH WDPEpP DOJXQV SLFRV GH HUUR �¿J� ���� E� GHYLGR D UXtGRV GH PHGLomR�

�VG��$�

�H���H
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� FRP R REVHUYDGRU

GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R 1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD

�a$u 1)1�����

$ ¿J� ���� PRVWUD D FRUUHQWH GH HVWDWRU GH HL[R G H R FRQMXJDGR HOHWURPDJQpWLFR

GH UHIHUrQFLD H R REVHUYDGR� HP XP WHVWH GH 359 D ��� UDG�V� 1D ¿J� ����� YHPRV D

YHORFLGDGH PHGLGD H D REVHUYDGD� EHP FRPR R HUUR GR REVHUYDGRU 1)1� 2 PDLRU HUUR
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� FRP R REVHUYDGRU

GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R 1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD

�a$u 1)1�����

ZU ���� ZU ����
�UDG�V�

WHPSR

�V�

A

)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� FRP R REVHUYDGRU

GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R 1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD

�a$u 1)1�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

SHUFHQWXDO GH YHORFLGDGH IRL ��� �¿J� ������
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� FRP R REVHUYDGRU

GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R 1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD

�a$u 1)1�����
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'H PDQHLUD DQiORJD DR REVHUYDGRU GH YHORFLGDGHV 1)1�� H � �SULPHLUD H VHJXQGD

SURSRVWDV�� IRUDP IHLWRV YiULRV WHVWHV SDUD DYDOLDU R GHVHPSHQKR GR REVHUYDGRU GH

YHORFLGDGH 1)1�� �WHUFHLUD SURSRVWD�� 2 REVHUYDGRU GH YHORFLGDGH 1)1�� UHFHEH FRPR

HQWUDGDV D SRVLomR GR YHWRU ÀX[R� R FRQMXJDGR HOHWURPDJQpWLFR H DV FRUUHQWHV GH HVWDWRUV

GH HL[R � H � GR PRGHOR� $OpP GLVVR� VHUmR XWLOL]DGDV DV WHQV}HV GH HVWDWRUV GH HL[R �

H � GH UHIHUrQFLD �¿J� ������ 2 REVHUYDGRU 1)1�� IRUQHFH D YHORFLGDGH REVHUYDGD� TXH

VHUi XVDGD QR FRQWUROH GH YHORFLGDGH H QD REVHUYDomR GR ÀX[R GH URWRU� 2 ÀX[R REVHUYDGR

VHUi XWLOL]DGR DSHQDV QD RULHQWDomR GRV HL[RV gt GR VLVWHPD H QR FRQWUROH GR ÀX[R� 2

REVHUYDGRU GH YHORFLGDGH XWLOL]DUi R ÀX[R GR PRGHOR�

(VWD DERUGDJHP HYLGHQFLDUi DV YDQWDJHQV H GHVYDQWDJHQV LQHUHQWHV DR
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGHV� FRP R REVHUYDGRU

GH YHORFLGDGH QD PDOKD GH FRQWUROH H FRP R REVHUYDGRU GH ÀX[R 1)1 XWLOL]DQGR D YHORFLGDGH PHGLGD

�a$u 1)1�����



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

REVHUYDGRU GH YHORFLGDGH 1)1��� TXH SRGHULDP VHU PDVFDUDGDV SHOD UHDOLPHQWDomR GRV

HUURV GH REVHUYDomR GH ÀX[RV H GH YHORFLGDGH�

73G32 .���� �� �	����	 � ������)� �� 6������	��

������� 7HVWH GH 2SHUDomR HP %DL[DV 9HORFLGDGHV

1D ¿J� ����� SRGH�VH YHU D FRUUHQWH GH HVWDWRU GH HL[R g �D�� 2 FRQMXJDGR HOHWURPDJQpWLFR

GR PRGHOR H R GH UHIHUrQFLD �E� H D YHORFLGDGH REVHUYDGD� D GR PRGHOR H D PHGLGD� QXP

WHVWH GH 359 D � UDG�V�
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1���

3RGH�VH SHUFHEHU TXH D YHORFLGDGH REVHUYDGD p XP SRXFR ³UXLGRVD´� ,VWR p GHYLGR

j DOLPHQWDomR 3:0 GD 0,� TXH SURYRFD QDWXUDOPHQWH SHTXHQRV ³UXtGRV´ HP Lr^ H Yr^

�EHP FRPR HP Lr_ H Yr_�� TXH VmR WUDQVPLWLGRV DR REVHUYDGRU DWUDYpV GDV HTXDo}HV

GH PDSHDPHQWR� 'D PHVPD IRUPD TXH DV WHQV}HV 3:0 WrP FRPR YDORU PpGLR DV

IXQGDPHQWDLV GH WHQVmR� HVWHV ³UXtGRV´ WrP FRPR YDORU PpGLR DV UHVSHFWLYDV IXQGDPHQWDLV



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

GH FRUUHQWH H WHQVmR� 3RUWDQWR� D SUySULD YHORFLGDGH REVHUYDGD WHP R YDORU PpGLR GD

YHORFLGDGH UHDO� 2V VHXV ³UXtGRV´� HPERUD SUHVHQWHV QD PDOKD GH FRQWUROH GH YHORFLGDGH H

FRQMXJDGR� VmR ¿OWUDGRV SHOR VLVWHPD� FRPR SRGH VHU REVHUYDGR QD ¿J� ����� RQGH R HUUR

GH FRQWUROH GH YHORFLGDGH p PHQRV UXLGRVR GR TXH R HUUR GH REVHUYDomR GH YHORFLGDGH�

$VVLP� R FRQFHLWR GH HUUR PpGLR �FRPR VHQGR D PpGLD GRV HUURV� ID] PDLV VHQWLGR

DTXL GR TXH R HUUR VLPSOHVPHQWH� 'RUDYDQWH VHUi PRVWUDGR WDQWR R HUUR FRPR R VHX

UHVSHFWLYR YDORU PpGLR�

1D ¿J� ����� SRGH�VH YHU RV HUURV GH REVHUYDomR H GH FRQWUROH GH YHORFLGDGH �hJ

H hS� UHVSHFWLYDPHQWH� SDUD R PHVPR DFLRQDPHQWR� (PERUD R Pi[LPR HUUR GH REVHUYDomR

GH YHORFLGDGH WHQKD VLGR HP WRUQR GH ���� HOH GXURX DSHQDV ��PV� H SURYDYHOPHQWH IRL

FDXVDGR GHYLGR D HUURV QXPpULFRV QR FiOFXOR GD GHULYDGD GD FRUUHQWH GH HVWDWRU GH HL[R

g� TXH p GLIHUHQWH GH ]HUR GXUDQWH DV WUDQVLo}HV GH $W

o � 2 HUUR GH REVHUYDomR HP UHJLPH

SHUPDQHQWH IRL HP WRUQR GH �� H R HUUR PpGLR GH REVHUYDomR IRL GH DSUR[LPDGDPHQWH

����� 2 Pi[LPR HUUR GH FRQWUROH IRL HP WRUQR GH ���
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HP EDL[DV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1���



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

������� 7HVWH GH 2SHUDomR HP0pGLDV 9HORFLGDGHV

$ ¿J� ���� PRVWUD D FRUUHQWH GH HVWDWRU GH HL[R g �D�� 2 FRQMXJDGR HOHWURPDJQpWLFR GR

PRGHOR H R GH UHIHUrQFLD �E� H D YHORFLGDGH REVHUYDGD� D GR PRGHOR H D PHGLGD� QXP WHVWH

GH 359 D ��� UDG�V�

1D ¿J� ����� SRGH�VH YHU RV HUURV hJ H hS� 2 Pi[LPR HUUR GH REVHUYDomR IRL HP

WRUQR GH ���� H HUUR PpGLR GH REVHUYDomR IRL GH DSUR[LPDGDPHQWH ������ 2Pi[LPR HUUR

GH FRQWUROH HP UHJLPH SHUPDQHQWH IRL HP WRUQR GH �����

,VG �$�

WHPSR

�V�
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1���
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&RPR RV HUURV GH REVHUYDomR HQWUH aLr^ � aYr^� H Lr^ �Yr^� VmR QXORV� RV HUURV GH REVHUYDomR

HQWUH a$ro �a$r� H $ro �$r� VmR GHYLGR DSHQDV jV HTXDo}HV GH PDSHDPHQWR �HT� ���� H ������

$ SDUWLU GD HT� ����� SRGH�VH QRWDU TXH HUURV QD FRQVWDQWH GH WHPSR GH URWRU

SRGHP WUD]HU HUURV QD REVHUYDomR GH $ro� $ HT� ���� PRVWUD TXH RV HUURV HP Ur� Or H QR
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH 359 HPPpGLDV YHORFLGDGHV� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1���

FiOFXOR GD GHULYDGD GH Lr^ SRGHP WUD]HU HUURV QR FiOFXOR GH a$r�

(QWUHWDQWR RV HUURV HP a$r SUHGRPLQDP VREUH RV HUURV HP $ro �GHYLGR j GLIHUHQoD

QXPpULFD GHVWDV JUDQGH]DV�� QR FiOFXOR GH a$o� $OpP GLVVR� D GHULYDGD GH Lr^ Vy HVWi

SUHVHQWH GXUDQWH DV YDULDo}HV GH $W

o� $VVLP� DV SRWHQFLDLV IRQWHV GH HUUR GHVWH REVHUYDGRU

HVWmR UHODFLRQDGDV jV YDULDo}HV GH Ur H Or �HP SDUWLFXODU GH Or� SRLV HVWD PXOWLSOLFD

GLUHWDPHQWH $r��

������� 7HVWH GH 5REXVWH] jV 9DULDo}HV 3DUDPpWULFDV

'HPDQHLUD DQiORJD DR REVHUYDGRU GH ÀX[R� D ¿P GH YHUL¿FDU D VHQVLELOLGDGH GR REVHUYDGRU

GH YHORFLGDGH jV YDULDo}HV SDUDPpWULFDV� IRL DSOLFDGR XP GHJUDX GH DXPHQWR GH ��� QD

UHVLVWrQFLD GH HVWDWRU H GH URWRU� H XP GHJUDX GH GLPLQXLomR GH ��� GD LQGXWkQFLD P~WXD GR

PRGHOR GD 0, �VHSDUDGDPHQWH� DSyV XP VHJXQGR GH VLPXODomR� FRP R PRWRU HP UHJLPH

SHUPDQHQWH� 2V UHVXOWDGRV GHVWHV WHVWHV HVWmR UHVXPLGRV QD 7DEHOD ����

3RGH�VH QRWDU TXH HVWH REVHUYDGRU WHP ERD UREXVWH] jV YDULDo}HV GH Uo H GH



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

Ur� (QWUHWDQWR� HOH p SDUWLFXODUPHQWH VHQVtYHO jV YDULDo}HV GD LQGXWkQFLD P~WXD� &RPR R

DFLRQDPHQWR XWLOL]DGR QHVWH WUDEDOKR �'8)25 VHQVRUOHVV� p IHLWR D ÀX[R FRQVWDQWH� D O6

QmR YDULD� 3DUD DFLRQDPHQWRV D ÀX[R YDULiYHO� SRGH�VH XWLOL]DU XPD WDEHOD GH FRQVXOWD GR

YDORU GH O6 SDUD FDGD YDORU GH �Wo � $OpP GLVVR� SRGH�VH REVHUYDU TXH D UREXVWH] GHVWH

REVHUYDGRU jV YDULDo}HV SDUDPpWULFDV GLPLQXLX XP SRXFR FRP D YHORFLGDGH�

������� 7HVWH GH 5REXVWH] j $SOLFDomR H 5HWLUDGD GH &DUJD �$5&�

3DUD D YHUL¿FDomR GD VHQVLELOLGDGH GR REVHUYDGRU GH YHORFLGDGH D DSOLFDo}HV H UHWLUDGDV

GH FDUJD� IRL IHLWD XPD DSOLFDomR H SRVWHULRU UHWLUDGD GH XPD FDUJD GH � 1�P HP GXDV IDL[DV

GH YHORFLGDGH�

$FLRQDPHQWR HP %DL[DV 9HORFLGDGHV� 1D ¿J� ����� SRGH�VH YHU R ERP GHVHPSHQKR GR

REVHUYDGRU GH YHORFLGDGH QXPD $5& D � UDG�V� 1R LQVWDQWH GD DSOLFDomR GD FDUJD� D

YHORFLGDGH FDL �FKHJDQGR D KDYHU XPD SHTXHQD UHYHUVmR� SDUD HP VHJXLGD YROWDU DR YDORU

GH UHIHUrQFLD� $R UHWLUDU�VH D FDUJD� D YHORFLGDGH VREH H UHVWDEHOHFH�VH ORJR HP VHJXLGD�

2 REVHUYDGRU 1)1 PRVWURX�VH UREXVWR j DSOLFDomR H UHWLUDGD GH FDUJDV D � UDG�V�

(PERUD R HUUR Pi[LPR GR REVHUYDGRU 1)1 WHQKD VLGR HP WRUQR GH ���� HOH p GHYLGR DRV

³UXtGRV´ GR REVHUYDGRU� TXH VmR ¿OWUDGRV SHOR VLVWHPD� 2 HUUR PpGLR GH REVHUYDomR p GH

DSUR[LPDGDPHQWH ���� H R HUUR Pi[LPR GH FRQWUROH �HP UHJLPH SHUPDQHQWH� p HP WRUQR

GH ��� �¿J� ������ $V YDULDo}HV LQVWDQWkQHDV H GLQkPLFDV GD YHORFLGDGH VmR LQÀXHQFLDGDV

SHOR DMXVWH GRV FRQWURODGRUHV H GDV OLPLWDo}HV LPSRVWDV jV YDULiYHLV� 3RUWDQWR� XP PHOKRU

DMXVWH QRV FRQWURODGRUHV UHGX]LUi DV YDULDo}HV GH YHORFLGDGH H R WHPSR GH UHVSRVWD QR VHX

FRQWUROH�

$FLRQDPHQWR HP0pGLDV 9HORFLGDGHV� $ ¿J� ���� PRVWUD R ERP GHVHPSHQKR GR REVHUYDGRU

GH YHORFLGDGH QXPD $5& D ��� UDG�V� 1RYDPHQWH� D YHORFLGDGH VRIUH SHUWXUEDo}HV

GXUDQWH D DSOLFDoDR H UHWLUDGD GD FDUJD� PDV p OHYDGD UDSLGDPHQWH DR YDORU GHVHMDGR�

QR DFLRQDPHQWR VHQVRUOHVV�

2 REVHUYDGRU 1)1 WDPEpP PRVWURX�VH UREXVWR j DSOLFDomR H UHWLUDGD GH FDUJDV
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D $5& HPEDL[DV YHORFLGDGHV �a$u 1)1���

D ��� UDG�V� 2 Pi[LPR HUUR GH REVHUYDomR IRL HP WRUQR GH ����� 2 HUUR PpGLR GH

REVHUYDomR IRL GH DSUR[LPDGDPHQWH ����� 3RGH�VH REVHUYDU WDPEpP D H[LVWrQFLD GH

XP HUUR GH UHJLPH SHUPDQHQWH QR FRQWUROH GH YHORFLGDGH GXUDQWH D DSOLFDomR GD FDUJD�

(QWUHWDQWR� HVWH HUUR IRL GH DSHQD ���� H IRL GHYLGR j QHFHVVLGDGH GH XP PHOKRU DMXVWH

QRV FRQWURODGRUHV 3,� $SyV D UHWLUDGD GD FDUJD� R HUUR GH FRQWUROH HP UHJLPH SHUPDQHQWH

FDLX SDUD ���� �¿J� ������

73G35 .���� �� ����	()� 	 6������	�� � 
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$ ¿P GH YHUL¿FDU R GHVHPSHQKR GR REVHUYDGRU j YHORFLGDGH ]HUR H D VXD VHQVLELOLGDGH jV

YDULDo}HV GH FDUJD� XP GHJUDX GH ��� GD FDUJD QRPLQDO IRL DSOLFDGR HP W �V H UHWLUDGR

HP W ���V� DSOLFDGR QRYDPHQWH HP W ���V H UHWLUDGR HP W ���V� 'XUDQWH HVWH SHUtRGR GH

WHPSR� D YHORFLGDGH GH UHIHUrQFLD p QXOD �GH W �V DWp W �V� H LJXDO D ��� UDG�V �DSyV W �V��

1D ¿J� ����� SRGH�VH YHU D YHORFLGDGH UHDO H REVHUYDGD �D�� DVVLP FRPR R HUUR GH

REVHUYDomR HP YHORFLGDGH QXOD H PpGLD �E�� 2 Pi[LPR HUUR GH REVHUYDomR GH YHORFLGDGH

IRL HP WRUQR GH � UDG�V� 2V UHVXOWDGRV GRV WHVWHV HVWmR UHVXPLGRV QD 7DEHOD ����
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D $5& HP PpGLDV YHORFLGDGHV �a$u
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH UREXVWH] D $5& HP PpGLDV YHORFLGDGHV �a$u
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)LJXUD ����� 5HVXOWDGRV GH VLPXODomR� WHVWH GH RSHUDomR j YHORFLGDGH QXOD� XWLOL]DQGR R ÀX[R GR

PRGHOR QD REVHUYDomR GH YHORFLGDGH �a$u 1)1���

9HORFLGDGH

�UDG�V�
359 ����Uv ����Uu ����Op $5&

� � UDG�V ²²² ²²² ²²² ²²²

� ���� ���� ���� ��� ����

��� ���� ���� ���� ���� ����

7DEHOD ���� (UUR GH REVHUYDomR PpGLR ��� GR REVHUYDGRU GH YHORFLGDGH �WHUFHLUD SURSRVWD�
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$ ULJLGH] GLQkPLFD �5'� GR FRQWURODGRU GH XP VLVWHPD p XPD ¿JXUD GH PpULWR GH¿QLGD SRU�

UG+v, @

�
�
�
�

glvw�xuelr qr vlvwhpd+v,

vd�~gd gr vlvwhpd+v,

�
�
�
�

������

$ 5' SRGH VHU REWLGD GD IXQomR GH WUDQVIHUrQFLD GR VLVWHPD GH IRUPD DQDOLWLFD RX

H[SHULPHQWDO� H HVWi GLUHWDPHQWH UHODFLRQDGD jV UHMHLo}HV DRV GLVW~UELRV QR VLVWHPD� 1R

FDVR GH XP PRWRU GH LQGXomR FRP FRQWUROH YHWRULDO SRU RULHQWDomR SHOR FDPSR �R WLSR GH

FRQWUROH XWLOL]DGR QHVWH WUDEDOKR�� D 5' SRGH VHU GH¿QLGD SRU�

UG+v, @

�
�
�
�

Wf+v,

�o+v,
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�

������

RX SRU�

UG+v, @
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Wf+v,

$o+v,
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$ ¿J� ���� PRVWUD XPD WRSRORJLD '8)25 >��@� 1D ¿J� ���� SRGH�VH YHU

D UHVSHFWLYD ULJLGH] GLQkPLFD GR 0,� (OD LQIRUPD TXDO p R HUUR GH SRVLomR SDUD XP

GHWHUPLQDGR YDORU GH FRQMXJDGR GH FDUJD� $VVLP� SDUD XPD IUHT�rQFLD GH WUDEDOKR GH

� +]� VHULD QHFHVViULR XP FRQMXJDGR GH FDUJD GH DSUR[LPDGDPHQWH ��� 1�P SDUD TXH VH

WLYHVVH XP HUUR GH � UDG QR FRQWUROH GD SRVLomR� 2V YDORUHV .LD� .VD H ED VmR SDUkPHWURV

GRV FRQWURODGRUHV 3, XWLOL]DGRV H - p R PRPHQWR GH LQpUFLD GD 0,� 3RGH�VH SHUFHEHU TXH

R DXPHQWR GRV JDQKRV GRV FRQWURODGRUHV ID] FRP TXH DV DVVtQWRWDV GD 5' PRYDP�VH QD

GLUHomR GH DXPHQWR GD 5'� WRUQDQGR R FRQWUROH FRP PDLRU FDSDFLGDGH GH UHMHLomR DRV

GLVW~UELRV� (QWUHWDQWR� XP DXPHQWR GHPDVLDGR GRV JDQKRV GRV FRQWURODGRUHV SRGH WRUQDU

R VLVWHPD LQVWiYHO�

3DUD DYDOLDU�VH D GHJUDGDomR TXH D LQFOXVmR GH REVHUYDGRUHV SURYRFD QD UHVSRVWD
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&RQWURODGRU 'LJLWDO GH 0RYLPHQWR

GH 9DULiYHLV GH (VWDGR� )RUPD

,QFUHPHQWDO

0RGHOR GR 6LVWHPD )tVLFR GR

0RWRU GH ,QGXomR &RQWURODGR SHOR

&DPSR

)LJXUD ����� 7RSRORJLD GH XP FRQWURODGRU '8)25

)LJXUD ����� 5LJLGH] 'LQkPLFD GH XP FRQWURODGRU '8)25
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)LJXUD ����� 5LJLGH] 'LQkPLFD �
�
�
�
Wf+v,
$u+v,

�
�
�� GR FRQWUROH '8)25 GD PiTXLQD GH LQGXomR FRP D

YHORFLGDGH GR PRGHOR �� �� H FRP D YHORFLGDGH REVHUYDGD ���

GRV FRQWURODGRUHV� HIHWXRX�VH �SRU PHLR GH VLPXODo}HV� XPD DQiOLVH GD ULJLGH] GLQkPLFD

GR DFLRQDPHQWR FRP D YHORFLGDGH GR PRGHOR H FRP DFLRQDPHQWR VHQVRUOHVV� $ FXUYD GD

5' FRP D YHORFLGDGH GR PRGHOR PRVWUD D PHOKRU UHVSRVWD SRVVtYHO GR VLVWHPD� GLDQWH GH

GLVW~UELRV GH FDUJD� SDUD D VLQWRQLD DWXDO GRV FRQWURODGRUHV� $ LQFOXVmR GH PHGLGRUHV RX GH

REVHUYDGRUHV GH YHORFLGDGH �TXH SRVVXHP� QDWXUDOPHQWH� XPD IDL[D GH SDVVDJHP PHQRU

GR TXH D LGHDO� GHJUDGD XP SRXFR HVWD UHVSRVWD�

3RGH�VH YHU QD ¿J� ���� TXH SDUD IUHT�rQFLDV DEDL[R GH ���� +]

�DSUR[LPDGDPHQWH ���� UDG�V�� R REVHUYDGRU GH YHORFLGDGH LQWURGX] XPD UHGXomR GD

UHMHLomR GH SHUWXUEDo}HV� 3DUD WRGR R UHVWDQWH GD IDL[D GH IUHT�rQFLD� D UHMHLomR GH

SHUWXUEDomR GR FRQWUROH SUDWLFDPHQWH QmR VH DOWHUD�
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(VWHV UHVXOWDGRV IRUDP REWLGRV QD PRQWDJHP H[SHULPHQWDO GHVFULWD QD VHomR ���� 2

REVHUYDGRU GH YHORFLGDGH 1)1 IRL XWLOL]DGR QD PDOKD GH FRQWUROH GH YHORFLGDGH H QR

REVHUYDGRU GH ÀX[RV 1)1� $ LQIRUPDomR GRV ÀX[RV GH URWRU IRL IRUQHFLGD SHOR REVHUYDGRU

GH ÀX[R 1)1� 3RUWDQWR� XWLOL]RX�VH R FRQWUROH '8)25 VHQVRUOHVV QR DFLRQDPHQWR GD 0,

PRVWUDGR QD ¿J� ���� $ YHORFLGDGH PHGLGD IRL XWLOL]DGD DSHQDV SDUD FRPSDUDomR FRP D

YHORFLGDGH REVHUYDGD�

73I32 .���� �� �	����	 � ������)� �� 6������	��

������� $FLRQDPHQWR HP %DL[DV 9HORFLGDGHV

)RL IHLWR XP WHVWH GH 359 D � UDG�V� 1D ¿J� ���� �D�� SRGH�VH YHU D FRUUHQWH GH HVWDWRU

GH HL[R G� UHVSRQViYHO SHOR HVWDEHOHFLPHQWR GR ÀX[R� 1D ¿J� ���� �E�� Yr�VH R FRQMXJDGR

HOHWURPDJQpWLFR GH UHIHUrQFLD H R REVHUYDGR �REWLGR D SDUWLU GR ÀX[R GH URWRU REVHUYDGR

SHOR 1)1�� 1D ¿J� ���� �F�� SRGH�VH YHU D YHORFLGDGH REVHUYDGD� D PHGLGD H D GH UHIHUrQFLD�

$ FRUUHQWH Lr_ PDQWHYH�VH EHP FRQWURODGD H GHVDFRSODGD GH Lr^ �SURSRUFLRQDO D We�� $OpP

GLVVR� DV YHORFLGDGHV REVHUYDGD H UHDO VHJXLUDP EHP D YHORFLGDGH GH UHIHUrQFLD�

1D ¿J� ����� SRGH�VH YHU RV HUURV GH REVHUYDomR H GH FRQWUROH GH YHORFLGDGH �hJ

H hS� UHVSHFWLYDPHQWH�� 2V YDORUHV PpGLRV GH hJ H hS IRUDP HP WRUQR GH ����� H ������

������� $FLRQDPHQWR HP 0pGLDV 9HORFLGDGHV

$ ¿J� ���� PRVWUD D FRUUHQWH GH HVWDWRU GH HL[R g �D�� RV FRQMXJDGRV HOHWURPDJQpWLFRV GH

UHIHUrQFLD H REVHUYDGRV �E� H DV YHORFLGDGHV REVHUYDGD� PHGLGD H GH UHIHUrQFLD �F�� HP

XP WHVWH GH 359 D ��� UDG�V� 2 FRQWUROH VHQVRUOHVV FRP RV REVHUYDGRUHV GH YHORFLGDGH

1)1�� H GH ÀX[R 1)1 DSUHVHQWRX XP ERP GHVHPSHQKR�
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP EDL[DV YHORFLGDGH �a$u 1)1���
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$ ¿J� ���� PRVWUD RV HUURV GH REVHUYDomR H GH FRQWUROH GH YHORFLGDGH �hJ H hS�

UHVSHFWLYDPHQWH�� 2V Pi[LPR HUUR GH REVHUYDomR IRL HP WRUQR GH ��� ������� HP UHJLPH

SHUPDQHQWH� H R HUUR Pi[LPR GH FRQWUROH HP UHJLPH SHUPDQHQWH IRL HP WRUQR GH ����� 2V

HUURV Pi[LPRV RFRUUHUDP GXUDQWH R UHJLPH WUDQVLWyULR H IRUDP SURYDYHOPHQWH FDXVDGRV SRU

HUURV QD WHQVmR GH HVWDWRU H QD REVHUYDomR GR ÀX[R HP EDL[DV YHORFLGDGHV� DXPHQWDGR

GHYLGR DRV HIHLWRV GH HUURV GH REVHUYDomR HP PDOKD IHFKDGD�
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGH �a$u 1)1���
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������� 7HVWH GH 5REXVWH] j $SOLFDomR H 5HWLUDGD GH &DUJD �$5&�

3DUD D YHUL¿FDomR GD VHQVLELOLGDGH GR REVHUYDGRU GH YHORFLGDGH j YDULDo}HV GH FDUJD� IRL

IHLWD XPD DSOLFDomR H SRVWHULRU UHWLUDGD GH FDUJD HP GXDV IDL[DV GH YHORFLGDGH�

$FLRQDPHQWR HP %DL[DV 9HORFLGDGHV� 'H PDQHLUD VHPHOKDQWH jV VLPXODo}HV� SURFHGHX�

VH j DSOLFDomR H UHWLUDGD GH XPD FDUJD� GXUDQWH R VHX DFLRQDPHQWR D �� UDG�V� 'HYLGR

jV GL¿FXOGDGHV SUiWLFDV GH DMXVWH GRV FRQWURODGRUHV� QmR IRL SRVVtYHO UHDOL]DU HVWH HQVDLR



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

H
R
�UDG�V�

WHPSR

�V�

�D�

�E�

�F�

H
F
�UDG�V�

H
F
�UDG�V�

)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH 359 HP PpGLDV YHORFLGDGH �a$u 1)1���

j YHORFLGDGH GH � UDG�V� 1RYDPHQWH� HP EDL[DV YHORFLGDGHV QmR IRL SRVVtYHO XWLOL]DU R

*HUDGRU && SDUD VHUYLU FRPR FDUJD PHFkQLFD DR 0,� ID]HQGR�VH HVWD DSOLFDomR GH FDUJD

PDQXDOPHQWH�

3RGH�VH YHU QD ¿J� ����� TXH DSyV D DSOLFDomR GH XPD FDUJD GH DSUR[LPDGDPHQWH

� 1�P� D YHORFLGDGH FDLX SDUD ]HUR� VHQGR OHYDGD SDUD D YHORFLGDGH GH UHIHUrQFLD HP

VHJXLGD� $SyV D UHWLUDGD GD FDUJD� D YHORFLGDGH VREH H p OHYDGD QRYDPHQWH SHOR

FRQWURODGRU SDUD R YDORU GHVHMDGR� $OpP GLVVR� R ÀX[R REVHUYDGR PDQWpP�VH QR YDORU

GHVHMDGR� HYLGHQFLDQGR XP ERP GHVDFRSODPHQWR HQWUH DV PDOKDV GH FRQWUROH GH ÀX[R H

GH FRQMXJDGR� 3RGH�VH SHUFHEHU XP WHPSR GH UHVSRVWD OHQWR GD PDOKD GH FRQWUROH GH

YHORFLGDGH� ,VWR GHYH�VH j QHFHVVLGDGH GH XP PHOKRU DMXVWH QRV FRQWURODGRUHV 3,� (PERUD

R FRQWUROH GH YHORFLGDGH HVWHMD OHQWR� HOH SURGX]LX R HIHLWR GHVHMDGR� PRVWUDQGR TXH R YDORU

REVHUYDGR GD YHORFLGDGH HVWDYD FRUUHWR DR PHQRV HP UHJLPH SHUPDQHQWH�

1D ¿J� ����� SRGH�VH YHU TXH R HUUR Pi[LPR GH REVHUYDomR HP

UHJLPH SHUPDQHQWH �GHVSUH]DQGR�VH RV HUURV GHYLGR DRV UXtGRV GH PHGLomR� IRL GH

DSUR[LPDGDPHQWH ��� (VWH YDORU IRL GHYLGR DRV UXtGRV SUHVHQWHV QD YHORFLGDGH REVHUYDGD�

2 UHVSHFWLYR HUUR PpGLR GH REVHUYDomR GH YHORFLGDGH IRL GH DSUR[LPDGDPHQWH ����� 2 HUUR
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Pi[LPR GH FRQWUROH HP UHJLPH SHUPDQHQWH IRL HP WRUQR GH ��� QD DSOLFDomR GD FDUJD �R

TXH HYLGHQFLD D QHFHVVLGDGH GH XP PHOKRU DMXVWH QRV FRQWURODGRUHV GH YHORFLGDGH� H GH

DSUR[LPDGDPHQWH �� QD UHWLUDGD GD FDUJD�

O
U
���� O


U
���� �:E�

7
H
� � � � 7 


H
� � � � � �1 �P �

A

A
Z
U
����Z

U
�����Z


U
����� �UDG�V�

D �

E �

F �

W H P S R

V

)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HP EDL[DV YHORFLGDGHV �a$
u

1)1���

$FLRQDPHQWR HP0pGLDV 9HORFLGDGHV� 7DPEpP IRL IHLWD D DSOLFDomR H UHWLUDGD GH XPD FDUJD

GH ��� 1�P� GXUDQWH R VHX DFLRQDPHQWR D ��� UDG�V�

3RGH�VH YHU QD ¿J� ����� TXH DSyV D DSOLFDomR GD FDUJD� D YHORFLGDGH FDLX SDUD

DSUR[LPDGDPHQWH ��� UDG�V� VHQGR OHYDGD UDSLGDPHQWH SDUD D YHORFLGDGH GH UHIHUrQFLD�

$SyV D UHWLUDGD GD FDUJD� D YHORFLGDGH VREH H p OHYDGD QRYDPHQWH SHOR FRQWURODGRU SDUD

R YDORU GHVHMDGR� GH PDQHLUD UiSLGD� 'HYLGR DR LQDGHTXDGR DMXVWH QRV FRQWURODGRUHV 3,� D

DSOLFDomR GH XPD FDUJD PDLRU OHYD D YHORFLGDGH D PDLRUHV YDULDo}HV H D XP WHPSR DLQGD

PDLRU GH UHVSRVWD� 3RU LVWR RSWRX�VH SRU PRVWUDU DTXL RV UHVXOWDGRV GH XPD $5& FRP

WS ��� 1�P�

1D ¿J� ����� SRGH�VH YHU TXH R HUUR PpGLR GH REVHUYDomR HP UHJLPH SHUPDQHQWH

¿FRX HP WRUQR GH ����� 2 HUUR Pi[LPR GH FRQWUROH HP UHJLPH SHUPDQHQWH IRL HP WRUQR

GH �� QD DSOLFDomR GD FDUJD �R TXH HYLGHQFLD D QHFHVVLGDGH GH XP PHOKR DMXVWH QRV
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HP EDL[DV YHORFLGDGHV �a$
u

1)1���

FRQWURODGRUHV GH YHORFLGDGH� H GH DSUR[LPDGDPHQWH ����� QD UHWLUDGD GD FDUJD�

73J �������8��

1HVWH FDStWXOR� IRL DSUHVHQWDGR R VLVWHPD H[SHULPHQWDO� XWLOL]DGR SDUD D DYDOLDomR SUiWLFD

GRV REVHUYDGRUHV SURSRVWRV� EHP FRPR RV WHVWHV H FULWpULRV GH DYDOLDomR GRV PHVPRV�

(VFUHYHX�VH WDPEpP VREUH RV tQGLFHV GH GHVHPSHQKR TXH SRGHP VHU XWLOL]DGRV SDUD

DYDOLDU RV VLVWHPDV GH DFLRQDPHQWRV HOpWULFRV�

)RL IHLWD XPD DQiOLVH GRV REVHUYDGRUHV SURSRVWRV� D SDUWLU GRV UHVXOWDGRV GH

VLPXODomR H H[SHULPHQWDLV REWLGRV� FRP R DX[tOLR GRV WHVWHV H FULWpULRV GH DYDOLDomR�

2 REVHUYDGRU GH ÀX[RV 1)1 PRVWURX WHU FRQYHUJrQFLD UiSLGD H SUHFLVD� ERP

GHVHPSHQKR HP XPD DPSOD IDL[D GH YHORFLGDGHV �LQFOXLQGR YHORFLGDGH ]HUR H DFLPD GD

QRPLQDO� H j IUHT�rQFLD QXOD� H VDWLVIDWyULD UREXVWH] D GLVW~UELRV �JUDQGH UREXVWH] jV

YDULDo}HV GH Ur� O6� Oo H Or� H ERD UREXVWH] jV YDULDo}HV GH Uo H j DSOLFDomR H UHWLUDGD

GH FDUJD�� 7DPEpP SRVVXL EDL[R FXVWR FRPSXWDFLRQDO� ERD DGDSWDELOLGDGH j GLQkPLFD GR
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HP PpGLDV YHORFLGDGHV �a$u

1)1���
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)LJXUD ����� 5HVXOWDGRV H[SHULPHQWDLV� WHVWH GH UREXVWH] D $5& HP PpGLDV YHORFLGDGHV �a$
u

1)1���

VLVWHPD H DSUHQGL]DGR HP WHPSR UHDO VHP QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

2V REVHUYDGRUHV GH YHORFLGDGH 1)1�� H � DSUHVHQWDUDP WDQWR QDV VLPXODo}HV

FRPR QD SUiWLFD XP ERP GHVHPSHQKR HP YHORFLGDGHV PpGLD H DOWD� (OH SRVVXL JUDQGH

UREXVWH] jV YDULDo}HV GH Ur H j DSOLFDomR GH FDUJD� 3RVVXL WDPEpP UD]RiYHO UREXVWH]

jV YDULDo}HV GH Uo H EDL[D UREXVWH] jV YDULDo}HV GH O6� $ LQHUHQWH VHQVLELOLGDGH jV

YDULDo}HV GH O6 H Uo IRL UHGX]LGD D QtYHLV DFHLWiYHLV FRP DMXVWHV QRV SDUkPHWURV GR

REVHUYDGRU GH YHORFLGDGH �H[FHWR D EDL[DV YHORFLGDGHV� SDUD YDULDo}HV HP O6�� (QWUHWDQWR�

VH D VHQVLELOLGDGH jV YDULDo}HV GH O6 PRVWUDU�VH FUtWLFD QD SUiWLFD �PDLV SURYDYHOPHQWH

QD UHJLmR GH HQIUDTXHFLPHQWR GH FDPSR� HP TXH R ÀX[R GHYH YDULDU PDLV�� HOD SRGH VHU

IDFLOPHQWH FRQWRUQDGD D SDUWLU GR YDORU GR ÀX[R H D UHVSHFWLYD O6 GD 0, �FXMD UHODomR SRGH

VHU REWLGD DWUDYpV GH WHVWHV�� &RP HVWHV REVHUYDGRUHV GH YHORFLGDGH DLQGD QmR IRL SRVVtYHO

REWHU XP DFLRQDPHQWR VHQVRUOHVV�

2 REVHUYDGRU GH YHORFLGDGH 1)1�� PRVWURX WHU UiSLGD FRQYHUJrQFLD� ERP

GHVHPSHQKR QXPD DPSOD IDL[D GH YHORFLGDGH H UREXVWH] jV YDULDo}HV GH FDUJD� $OpP

GLVVR� HOH DSUHVHQWRX XPD ERD UREXVWH] jV YDULDo}HV GH Uo H Ur HP YHORFLGDGHV EDL[D



&DStWXOR �� 9DOLGDomR GDV 3URSRVWDV H $QiOLVH GRV 5HVXOWDGRV ���

H PpGLDV H ERD UREXVWH] jV YDULDo}HV GH O6 HP EDL[DV YHORFLGDGHV� (P YHORFLGDGHV

PpGLD� HOH PRVWURX�VH XP SRXFR VHQVtYHO jV YDULDo}HV GH O6� R TXH QmR FRPSURPHWH

R DFLRQDPHQWR VHVVRUOHVV� SRLV HOH p IHLWR QD UHJLmR GH ÀX[R FRQVWDQWH� RQGH HVWH

SDUkPHWUR QmR YDULD� 2V PHVPRV UHVXOWDGRV IRUDP REWLGRV H[SHULPHQWDOPHQWH� H[FHWR

RV UHVXOWDGRV HP EDL[DV YHORFLGDGHV �TXH DSUHVHQWDUDP XPD SHTXHQD GHJUDGDomR� H j

YHORFLGDGH QXOD �TXH QmR IRUDP SRVVtYHLV GH VH REWHU�� (VSHUD�VH� HQWUHWDQWR� TXH RV

UHVXOWDGRV j YHORFLGDGH QXOD H HP EDL[DV YHORFLGDGHV PHOKRUHP FRP XP PHOKRU DMXVWH

QRV FRQWURODGRUHV�
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(VWH WUDEDOKR DSUHVHQWRX XPD QRYD SURSRVWD GH REVHUYDGRU GH HVWDGRV GH VLVWHPDV

GLQkPLFRV XWLOL]DQGR R DOJRULWPR 1)1� FRP WUHLQDPHQWR rq0olqh� DWUDYpV GD XWLOL]DomR

GH XPD HTXDomR GH PDSHDPHQWR HQWUH RV HVWDGRV REVHUYDGRV H RV HVWDGRV D VHUHP

FRPSDUDGRV FRP RV HVWDGRV PHGLGRV�

)RL GHPRQVWUDGR XP WHRUHPD �7HRUHPD �� TXH SHUPLWH XPD HVFROKD DGHTXDGD

GH XPD HTXDomR GH PDSHDPHQWH� GHQWUH DV FDQGLGDWDV� (P VHJXLGD� IRUDP GHVHQYROYLGDV

H[SUHVV}HV YiOLGDV SDUD HTXDo}HV GH PDSHDPHQWR TXH SRVVXDP LQYHUVD H FXMDV GHULYDGDV

�GD HTXDomR GH PDSHDPHQWR H GH VXD LQYHUVD� VHMDP GLIHUHQWH GH ]HUR� )RL PRVWUDGR TXH

HVWDV H[SUHVV}HV SRGHUmR VHU DSOLFDGDV QR SUREOHPD GH REVHUYDomR GH TXDOTXHU VLVWHPD

GLQkPLFR HP WHPSR UHDO TXH SRVVLELOLWH D REWHQomR GHVWH WLSR GH HTXDomR GH PDSHDPHQWR�

)RL GHPRQVWUDGD XPD H[SUHVVmR SDUD DWXDOL]DomR GRV SHVRV FRP WD[D GH

DSUHQGL]DGR yWLPD �R TXH SHUPLWH D FRQYHUJrQFLD GR REVHUYDGRU HP DSHQDV XP SDVVR

GH FiOFXOR� SDUD XPD GHWHUPLQDGD FODVVH GH HTXDo}HV GH PDSHDPHQWR� (VWH UHVXOWDGR

WRUQD R REVHUYDGRU SRWHQFLDOPHQWH UiSLGR H DGHTXDGR SDUD DSOLFDo}HV HP WHPSR UHDO�

DOpP GH QmR SUHFLVDU GD HWDSD GH WUHLQDPHQWR r�0olqh� %DVHDGR QHVWH UHVXOWDGR� IRUDP

GHVHQYROYLGDV TXDWUR SURSRVWDV GH REVHUYDGRUHV GH HVWDGR� XP REVHUYDGRU GH ÀX[R GH

URWRU H WUrV REVHUYDGRUHV GH YHORFLGDGH GH URWRU SDUD R PRWRU GH LQGXomR�

2V REVHUYDGRUHV IRUDP DSOLFDGRV HP XP VLVWHPD GH DFLRQDPHQWR GH PiTXLQD



&DStWXOR �� &RQFOXV}HV *HUDLV H 3URSRVWDV GH &RQWLQXLGDGH ���

GH LQGXomR �FXMR WHPSR GH UHVSRVWD GHYH VHU UiSLGR R VX¿FLHQWH SDUD R VDWLVIDWyULR

GHVHPSHQKR GR DFLRQDPHQWR�� SDUD DYDOLDomR GD SURSRVWD�

$ XWLOL]DomR GH XPD WD[D GH DSUHQGL]DGR yWLPD JDUDQWH D FRQYHUJrQFLD GR

REVHUYDGRU HP DSHQDV XP SDVVR GH FiOFXOR� (PERUD WHQKD VLGR REWLGD XPD H[SUHVVmR

SDUD WD[D GH DSUHQGL]DGR yWLPD SDUD XPD FODVVH SDUWLFXODU GH HTXDo}HV GH PDSHDPHQWR

�HT� ����� SRGH VHU SRVVtYHO REWHU XPD H[SUHVVmR HTXLYDOHQWH SDUD RXWURV WLSRV GH HTXDo}HV

GH PDSHDPHQWR� 7DPEpP IRL YLVWR D DSOLFDomR GR REVHUYDGRU GH ÀX[RV 1)1 FRP WD[D GH

DSUHQGL]DGR ¿[D� WHQGR VLGR PRVWUDGR VHU SRVVtYHO REWHU ERQV UHVXOWDGRV HP SURFHVVRV

GH REVHUYDomR HP WHPSR UHDO XWLOL]DQGR DSHQDV D HT� ��� H XPD WD[D GH DSUHQGL]DGR ¿[D

DGHTXDGD� REWLGD KHXULVWLFDPHQWH DWUDYpV GH VLPXODo}HV SUpYLDV�

$V SULQFLSDLV FDUDFWHUtVWLFDV GR REVHUYDGRU GH ÀX[R 1)1 SURSRVWR VmR�

� QHFHVVLGDGH GDV LQIRUPDo}HV GH FRUUHQWHV GH HVWDWRU H SRVLomR GR URWRU�

� UiSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�

� DGDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� UREXVWH] jV YDULDo}HV GD LQGXWkQFLD GH PDJQHWL]DomR� O6 �H FRQVHT�HQWHPHQWH

GD LQGXWkQFLDV SUySULDV GH URWRU� Oo� H GH HVWDWRU� Or� H jV YDULDo}HV GH FDUJD�

� EDL[D VHQVLELOLGDGH jV YDULDo}HV GD UHVLVWrQFLD GH URWRU� Uo�

� LQGHSHQGrQFLD GD UHVLVWrQFLD GH HVWDWRU� Ur�

� ERP GHVHPSHQKR QXPD DPSOD IDL[D GH YHORFLGDGH �LQFOXVLYH j YHORFLGDGH ]HUR��

� EDL[R HVIRUoR FRPSXWDFLRQDO�

� DSUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

$V SULQFLSDLV FDUDFWHUtVWLFDV GR REVHUYDGRU GH YHORFLGDGH 1)1�� H � SURSRVWRV

VmR�

� QHFHVVLGDGH GR YDORU GR FRQMXJDGR HOHWURPDJQpWLFR� We� H GR YHWRU ÀX[R GH URWRU�

��o�

� JUDQGH VHQVLELOLGDGH jV YDULDo}HV GD LQGXWkQFLD P~WXD� O6 H j HUURV QR YHWRU ÀX[R

GH URWRU�
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� UREXVWH] jV YDULDo}HV GD UHVLVWrQFLD GH URWRU� Uo� QXPD DPSOD IDL[D GH YHORFLGDGH�

� UREXVWH] jV YDULDo}HV GH FDUJD QXPD DPSOD IDL[D GH YHORFLGDGH�

� LQGHSHQGrQFLD GD UHVLVWrQFLD GH HVWDWRU� Ur�

� UiSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�

� DGDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� EDL[R FXVWR FRPSXWDFLRQDO�

� DSUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

� VXD HTXDomR GH DWXDOL]DomR GH SHVRV DSUHVHQWD SRQWRV VLQJXODUHV�

$V SULQFLSDLV FDUDFWHUtVWLFDV GR REVHUYDGRU GH YHORFLGDGH 1)1�� SURSRVWR VmR�

� QHFHVVLGDGH GR YDORU GR FRQMXJDGR HOHWURPDJQpWLFR �We�� GD WHQVmR GH HVWDWRU GH

HL[R DOID �Yrk�� GD WHQVmR GH HVWDWRU GH HL[R EHWD �Yrq�� GD FRUUHQWH GH HVWDWRU GH

HL[R DOID �Lrk�� GD FRUUHQWH GH HVWDWRU GH HL[R EHWD �Lrq� H GD SRVLomR GR YHWRU ÀX[R

GH URWRU�

� UREXVWH] jV YDULDo}HV GD UHVLVWrQFLD GH URWRU� Uo� GD UHVLVWrQFLD GH HVWDWRU� Ur� H

jV YDULDo}HV GH FDUJD QXPD DPSOD IDL[D GH YHORFLGDGH�

� VHQVLELOLGDGH jV YDULDo}HV GD LQGXWkQFLD P~WXD� O6 �H FRQVHT�HQWHPHQWH GDV

LQGXWkQFLDV SUySULDV GH URWRU H GH HVWDWRU� Oo H Or� UHVSHFWLYDPHQWH��

� UiSLGD FRQYHUJrQFLD H DOWD SUHFLVmR�

� DGDSWDELOLGDGH jV YDULDo}HV GD GLQkPLFD GR VLVWHPD�

� EDL[R FXVWR FRPSXWDFLRQDO�

� DSUHQGL]DGR HP WHPSR UHDO VHP D QHFHVVLGDGH GH WUHLQDPHQWR SUpYLR�

� VXD HTXDomR GH DWXDOL]DomR GH SHVRV QmR DSUHVHQWD SRQWRV VLQJXODUHV�

93% �������	� �� ���������	��

&RPR SURSRVWDV GH FRQWLQXLGDGH GHVWH WUDEDOKR� SRGH�VH FLWDU�

� REWHQomR GH XPD H[SUHVVmR SDUD WD[D GH DSUHQGL]DGR yWLPD SDUD RXWUDV FODVVHV

GH HTXDomR GH PDSHDPHQWR �H QmR DSHQDV SDUD D GD FODVVH GD HT� �����



&DStWXOR �� &RQFOXV}HV *HUDLV H 3URSRVWDV GH &RQWLQXLGDGH ���

� HVWXGR GD LQÀXrQFLD GD GLQkPLFD GRV REVHUYDGRUHV QRV FRQWURODGRUHV�

� LPSOHPHQWDomR GH FRQWURODGRUHV PDLV DGHTXDGRV SDUD DWXDU HP TXDOTXHU FRQGLomR

GH RSHUDomR�

� HVWXGR GR HIHLWR GD UHDOLPHQWDomR GRV HUURV GH REVHUYDomR QR
	

��o 1)1 H a$o 1)1���

� XWLOL]DomR GRV REVHUYDGRUHV GH YHORFLGDGH 1)1�� H � HP XP DFLRQDPHQWR VHQ�

VRUOHVV�

� DFUpVFLPR GH URWLQDV GH DXWRFRPLVVLRQDPHQWR H GH HVWLPDomR RQ�OLQH GRV SDUkPHW�

URV GD 0,�

� RXWURV WLSRV GH REVHUYDGRUHV 1)1�
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OHVV 6SHHG &RQWURO RI D 6TXLUUHO�&DJH ,QGXFWLRQ 0RWRU� ,((( 3RZHU (OHFWURQLFV 6SHFLDOLVW

&RQIHUHQFH� S��������� �����

>�@ %HQ�%UDKLQ� /� 	 .DZDPXUD� $� $ )XOO\ 'LJLWLOL]HG )LHOG�2ULHQWHG &RQWUROOHG ,QGXFWLRQ 0RWRU
'ULYH 8VLQJ 2QO\ &XUUHQW 6HQVRUV� ,((( 7UDQV� ,QG� (OHFWURQ�� Y���� Q� �� S��������� MXQKR

�����

>�@ %HQ�%UDKLQ� /� 	 .XURVDZD� 5� ,GHQWL¿FDWLRQ RI ,QGXFWLRQ 0RWRU 6SHHG 8VLQJ 1HXUDO 1HW�
ZRUNV� ,((( 3&&� <RNRKDPD� S��������� �����

>�@ %ODVFKNH� )� 7KH SULQFLSOH RI )LHOG 2ULHQWDWLRQ DV $SSOLHG WR WKH 1HZ 7UDQVYHFWRU &ORVHG�
/RRS 6\VWHP IRU 5RWDWLQJ )LHOG 0DFKLQHV� 6LHPHQV 5HYLHZ� Y� ��� S��������� �����

>�@ %ROGHD� ,� 1DVDU� 6� $� 9HFWRU &RQWURO RI $& 'ULYHV� &5& 3UHVV� )OyULGD� �����

>�@ %RVH� %� .� 3RZHU (OHFWURQLFV DQG $& 'ULYHV� 3UHQWLFH�+DOO ,QF�� (QJOHZRRG &OLIIV� �����

>��@ %RVH� %� .� 6LP}HV� 0� *�� &UHFHOLXV� '� 5� 5DMDVKHNDUD� .� 	 0DUWLQ� 5� 6SHHG 6HQVRUOHVV
+\EULG 9HFWRU &RQWUROOHG ,QGXFWLRQ 0RWRU 'ULYH� 3URF� ,$6� S��������� �����

>��@ %RVH� %� .� 	 3DWHO� 1� 5� $ 3URJUDPPDEOH &DVFDGHG /RZ�3DVV )LOWHU�%DVHG )OX[ 6\QWKHVLV
IRU D 6WDWRU )OX[�2ULHQWHG 9HFWRU�&RQWUROOHG ,QGXFWLRQ 0RWRU 'ULYH� ,(( 7UDQV� ,QG� (OHFWURQ��

Y� ��� Q��� S��������� IHYHUHLUR �����

>��@ %UDJD� $� 3�� &DUYDOKR� $� &� 3� /� )�� /XGHUPLU� 7� %� )XQGDPHQWRV GH 5HGHV 1HXUDLV $UWL¿�
FLDLV� ;, (VFROD %UDVLOHLUD GH &RPSXWDomR� �����

>��@ &DPLQKDV� :� 0�� 7DNDKDVKL� 5� +�� 3HUHV� 3� /� '� 	 7DYDUHV� +� 0� )� 2EVHUYDGRUHV GH
(VWDGRV GR 0RWRU GH ,QGXomR FRP 5HMHLomR GH 3HUWXUEDo}HV 3DUDPpWULFDV� �����

>��@ &DPLQKDV� :DOPLU 0� 'HWHFomR H 'LDJQyVWLFR GH )DOKDV HP 6LVWHPDV 'LQkPLFRV� 7HVH GH
GRXWRUDGR� )((&�81,&$03� 6mR 3DXOR�63� %UDVLO� �����

>��@ &UX]� -� ,GHQWL¿FDomR GH 8PD 7RUUH GH 5HWL¿FDomR GH ÈJXDV ÈFLGDV 8VDQGR 5HGHV 1HXUDLV
$UWL¿FLDLV� %HOR +RUL]RQWH� (VFROD GH (QJHQKDULD GD 8)0*� ����� ��� S� �'LVVHUWDomR�

0HVWUDGR HP (QJHQKDULD (OpWULFD��

>��@ 'H 'RQNHU� 5� :� 	 1RYRWQ\� '� :� 7KH 8QLYHUVDO )LHOG 2ULHQWHG &RQWUROOHU ,((( 7UDQV� RQ

,QG� $SSO�� Y� ��� Q��� MDQ�IHY �����
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>��@ 'HJQHU� 0� :� 	 /RUHQ]� 5� '� :LGH %DQGZLGWK )OX[� 3RVLWLRQ� DQG 9HORFLW\ (VWLPDWLRQ LQ
$& 0DFKLQHV DW DQ\ 6SHHG �,QFOXGLQJ =HUR� 8VLQJ 0XOWLSOH 6DOLHQFLHV� (XURSHDQ 3RZHU

(OHFWURQLFV &RQIHUHQFH �(3(¶���� �����

>��@ )LOKR� %� &� 1RWDV GH $XOD GD 'LVFLSOLQD &RQWUROH GH $FLRQDPHQWRV (OpWULFRV� 3URJUDPD GH
3yV�*UDGXDomR HP (QJHQKDULD (OpWULFD GD 8)0*� �����

>��@ )LW]JHUDOG� $� (�� .LQJVOH\ -U�� &�� 8PDQV� 6� '� (OHFWULFDO 0DFKLQHU\� (G� 0F*UDZ�+LOO� �
HG�� �����

>��@ )UDQoD� -� /�� %RUJHV� 6� 0�� 9DVFRQFHOORV� $� &� GH� 0DJDOKmHV� 0� +� GH $� 0DQXDO SDUD
1RUPDOL]DomR GH 3XEOLFDo}HV 7pFQLFR�&LHQWt¿FDV� ��HG� 0LQDV *HUDLV �%HOR +RUL]RQWH��

8)0*� ����� ���S�

>��@ *KH\VHQV� 5�� &KHULI� +� 	 3RORXMDGRII� 0� 6SHHG 'HWHUPLQDWLRQ RI D 6TXLUUHO &DJH ,QGXF�
WLRQ 0RWRU E\ ,QGLUHFW 0HWKRG� 3URF� RI ,3(&� S����������� �����

>��@ *RSLQDWK� %�2Q WKH &RQWURO RI /LQHDU 0XOWLSOH ,QSXW�2XWSXW 6\VWHPV� 7KH %HOO 6\VWHP 7HFK�

QLFDO -RXUQDO� YRO� ��� Q��� PDUoR �����

>��@ +D\NLQ� 6�1HXUDO 1HWZRUNV� $ &RPSUHKHQVLYH )RXQGDWLRQ� �QG HG�� 0DFPLOOLDQ� 0� 3UHQWLFH�
+DOO� 1HZ <RUN� �����

>��@ +LODLUHW� 0�� $XJHU� )�� '� 'DUHQJRVVH� 7ZR (I¿FLHQW .DOPDQ )LOWHUV IRU )OX[ DQG 9HORFLW\ (V�
WLPDWLRQ RI ,QGXFWLRQ 0RWRUV� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶����
,(((� ����� &'�520�

>��@ +RUL� <�� &RWWHU� 9� 	 .D\D� <� $ 1RYHO ,QGXFWLRQ 0DFKLQH )OX[ 2EVHUYHU DQG ,WV $SSOLFDWLRQ
WR D +LJK 3HUIRUPDQFH $& 'ULYH 6\VWHP� 3URF� ��WK :RUOG &RQJUHVV RQ $XWRPDWLF &RQWURO

�,)$&¶���� Y��� S���������

>��@ +X� -� 	 :X� %� 1HZ ,QWHJUDWLRQ $OJRULWKPV IRU (VWLPDWLQJ 0RWRU )OX[ RYHU D :LGH 6SHHG
5DQJH� ,(( 7UDQV� 3RZHU� (OHFWURQ�� Y���� Q��� S��������� VHWHPEUR �����

>��@ +XU� 1�� +RQJ� .� 	 1DP� .� $ 5REXVW $GDSWLYH 6HQVRUOHVV )LHOG�2ULHQWHG &RQWURO 8VLQJ D
0RGL¿HG 6WDWRU )OX[ 2EVHUYHU� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶����
,(((� S����������� �����

>��@ +XUVW� .� '�� +DEHWOHU� 7� *�� *ULYD� *� 	 3URIXPR� )� 6SHHG 6HQVRUOHVV )LHOG�2ULHQWHG
&RQWURO RI ,QGXFWLRQ 0DFKLQHV 8VLQJ &XUUHQW +DUPRQLF 6SHFWUDO (VWLPDWLRQ� ,Q SURF� RI ,(((
,QGXVWU\ $SSOLFDWLRQ 6RFLHW\ $QQXDO 0HHWLQJ � SS� �������� �����

>��@ ,(((� ,((( 6WDQGDUG 7HVW 3URFHGXUH IRU 3RO\SKDVH ,QGXFWLRQ 0RWRUV DQG *HQHUDWRUV� ,(((
6WDQGDUGV %RDUGV� �����

>��@ ,VKLGD� 0� 	 ,ZDWD� .� $ 1HZ 6OLS )UHTXHQF\ 'HWHFWRU RI DQ ,QGXFWLRQ 0RWRU 8WLOL]LQJ 0RWRU
6ORW +DUPRQLFV� ,QWHUQDWLRQDO 6HPLFRQGXFWRU 3RZHU &RQYHUVLRQ &RQIHUHQFH� S� ��������

�����

>��@ -DQJ� -��6� 5� 6XQ� &��7� 	 0L]XWDQL� (� 1HXUR�)X]]\ DQG 6RIW &RPSXWLQJ � D &RPSXWDWLRQDO
$SSURDFK WR /HDUQLQJ DQG 0DFKLQH ,QWHOOLJHQFH� 3UHQWLFH�+DOO� �����

>��@ -DQVHQ� 3� /� 	 /RUHQ]� 5� '� $ 3K\VLFDOO\ ,QVLJKWIXO $SSURDFK WR WKH 'HVLJQ DQG $FFXUDF\
$VVHVPHQW RI )OX[ 2EVHUYHUV IRU )LHOG 2ULHQWHG ,QGXFWLRQ 0DFKLQH 'ULYHV� 3URF� RI ,(((
,QGXVWU\ $SSOLFDWLRQ 6RFLHW\ $QQXDO 0HHWLQJ � SS� �������� �����
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>��@ -DQVHQ� 3� /� 	 /RUHQ]� 5� '� $FFXUDF\ /LPLWDWLRQV RI 9HORFLW\ DQG )OX[ (VWLPDWLRQ LQ 'L�
UHFW )LHOG 2ULHQWHG ,QGXFWLRQ 0DFKLQHV� (XURSHDQ 3RZHU (OHFWURQLFV $VVRFLDWLRQ �(3( ¶����

�����

>��@ -DQVHQ� 3� /�� /RUHQ]� 5� '� 	 1RYRWQ\� '� :� 2EVHUYHU�%DVHG 'LUHFW )LHOG 2ULHQWDWLRQ�
$QDO\VLV DQG &RPSDULVRQ RI $OWHUQDWLYH 0HWKRGV� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S�

�������� MXOKR�DJRVWR �����

>��@ -DQVHQ� 3� /� 	 /RUHQ]� 5� '� 7UDQGXFHUOHVV 3RVLWLRQ DQG 9HORFLW\ (VWLPDWLRQ LQ ,QGXFWLRQ DQG
6DOLHQW $& 0DFKLQHV� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S��������� PDUoR�DEULO �����

>��@ -RHWWHQ� 5� 	 0DHGHU� *� &RQWURO 0HWKRGV IRU *RRG '\QDPLF 3HUIRUPDQFH ,QGXFWLRQ 0RWRU
'ULYHV %DVHG RQ &XUUHQW DQG 9ROWDJH DV 0HDVXUHPHG 4XDQWLWLHV� ,((( 7UDQV� RQ ,QG� $SSO�
Y�,$���� S���������� PDLR�MXQKR �����

>��@ .DUWDORSRXORV� 6WDPDWLRV 9� 8QGHUVWDQGLQJ 1HXUDO 1HWZRUNV DQG )X]]\ /RJLF � %DVLF &RQ�
FHSWV DQG $SSOLFDWLRQV� ,((( 35(66� �����

>��@ .HQQHWK� .�� /LHZ� $��&� 	 /LSR� 7� $� 1HZ 2EVHUYHU�%DVHG ')2 6FKHPH IRU 6SHHG 6HQ�
VRUOHVV )LHOG�2ULHQWHG 'ULYHV IRU /RZ�=HUR�6SHHG 2SHUDWLRQ� ,((( 7UDQV� RQ 3RZHU� (OHFWU�

Y���� Q��� S���������� DJRVWR �����

>��@ .HUNPDQ� 5� -�� 6NLELQVNL� *� /�� 6FKOHJHO� '� :� $& 'ULYHV� <HDU ���� �<�.� DQG %H\RQG�
3URF� $3(&¶��� &'�520� �����

>��@ .KDPEDGNRQH� $� 0� 	 +ROW]� -� 9HFWRU�&RQWUROOHG ,QGXFWLRQ 0RWRU 'ULYH ZLWK D 6HOI�&RPPLV�
VLRQLQJ 6FKHPH� ,((( 7UDQV� RQ ,QG� (OHF�� Y���� Q��� S���������� 2XWXEUR �����

>��@ .LP� <��5�� 6XO� 6��.� 	 3DUN� 0��+� 6SHHG 6HQVRUOHVV 9HFWRU &RQWURO RI ,QGXFWLRQ 0RWRU
8VLQJ ([WHQGHG .DOPDQ )LOWHU� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S� ����������� VHWHP�

EUR�RXWXEUR �����

>��@ .OLU�*HRUJH 	 )ROJHU� 7� $� )X]]\ 6HWV� 8QFHUWDLQW\ DQG ,QIRUPDWLRQ� 3UHQWLFH�+DOO ,QWHUQD�
WLRQDO� �����

>��@ .RVNR� %� )X]]\ 6\VWHPV DV 8QLYHUVDO $SSUR[LPDWRUV� ,((( ,QW� &RQI� RQ )X]]\ 6\VWHPV�

���������� �����

>��@ .XERWD� +� HW� DO� $ 1HZ ,QYHUWHU�)HG ,QGXFWLRQ 0RWRU 'ULYH ZLWK 0LFURSURFHVVRU�%DVHG
6WDWH 2EVHUYHU IRU (VWLPDWLQJ 7RUTXH� ,((( ,(&21¶�� &RQIHUHQFH 5HFRUG� SS� ��������

�����

>��@ .XERWD� +�� 0DWVXVH� .� 	 1DNDQR� 7� 1HZ $GDSWLYH )OX[ 2EVHUYHU RI ,QGXFWLRQ 0RWRU IRU
:LGH 6SHHG 5DQJH 0RWRU 'ULYHV� 3URF� ,(&21¶��� S��������� �����

>��@ .XERWD� +�� 0DWVXVH� .� 	 1DNDQR� 7� '63�%DVHG 6SHHG $GDSWLYH )OX[ 2EVHUYHU RI ,QGXF�
WLRQ 0RWRU� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S��������� PDUoR�DEULO �����

>��@ /DFHUGD� :� 6� 6LVWHPD GH 'HVHQYROYLPHQWR SDUD $FLRQDPHQWRV (OpWULFRV � $SOLFDomR DR
&RQWUROH GH 3RVLomR GH XPD0iTXLQD 6tQFURQD D ,PmV 3HUPDQHQWHV� 'LVVHUWDomR GHPHVWUD�
GR� 33*((�8)0*� �����

>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5� GH� 2OLYHLUD� -� &� 5� GH� $JXLUUH� /� $�� 	 &DPLQKDV� :� 0�

2EVHUYDGRU GH )OX[R SDUD 0iTXLQDV GH ,QGXomR 8WLOL]DQGR XPD 5HGH 1HR�)X]]\�1HXURQ�
*HQHUDOL]DGD� $QDLV GR &RQJUHVVR %UDVLOHLUR GH $XWRPiWLFD �&%$¶���� Y��� S�����������

�����
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>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5�� 6LOYD� 6� 5� 	 &DPLQKDV� :� 0� $ 1HR�)X]]\�1HXURQ :LWK
5HDO 7LPH 7UDLQLQJ $SSOLHG WR )OX[ 2EVHUYHU IRU DQ ,QGXFWLRQ 0RWRU� $QDLV GR 9 6LPSyVLR

%UDVLOHLUR GH 5HGHV 1HXUDLV �6%51¶��� � ,((( &RPSXWHU 6RFLHW\� Y��� S������� �����

>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5�� 6LOYD� 6� 5� 	 &DPLQKDV� :� 0� 1RQOLQHDU 6\VWHP ,GHQ�
WL¿FDWLRQ 8VLQJ D 1HR�)X]]\�1HXURQ $OJRULWKP� (OHFWULFDO 'ULYH $SSOLFDWLRQ� ,QWHUQDWLRQDO
-RXUQDO RI 1HXUDO 6\VWHPV� Y��� Q��� S��������� �����

>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5�� 6LOYD� 6� 5� 	 &DPLQKDV� :� 0� (VWLPDomR GH (VWDGRV GR
0RWRU GH ,QGXomR 8WLOL]DQGR XPD 5HGH 1HXUR�)X]]\ FRP $SUHQGL]DGR HP 7HPSR 5HDO� ,
6HPDQD GH 3yV�*UDGXDomR GD 8)0*� Y��� S����� �����

>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5�� 3DUPD� *� *�� 6LOYD� 6� 5� 	 &DPLQKDV� :� 0� 6SHHG 6HQ�
VRUOHVV )LHOG�2ULHQWHG &RQWURO RI ,QGXFWLRQ 0DFKLQHV 8VLQJ D 5HDO 7LPH 1HR�)X]]\�1HXURQ
$OJRULWKP� ,Q DQDLV GR ,QGXVWU\ $SSOLFDWLRQV &RQIHUHQFH �,1'86&21¶���� ,(((�VXO� S����

��� ����� &'�520�

>��@ /DQGLP� 5� 3�� 0HQH]HV� %� 5�� 6LOYD� 6� 5� 	 &DPLQKDV� :� 0� 2Q�/LQH 1HR�)X]]\�1HXURQ
6WDWH 2EVHUYHU� ,Q DQDLV GR 9, 6LPSyVLR %UDVLOHLUR GH 5HGHV 1HXUDLV �6%51¶���� ,(((

&RPSXWHU 6RFLHW\�Y��� S��������� �����

>��@ /HYL� (�� :DQJ� 0� $ 6SHHG (VWLPDWRU IRU 6HQVRUOHVV 9HFWRU &RQWURO RI ,QGXFWLRQ 0D�
FKLQHV LQ WKH )LHOG :HDNHQLQJ 5HJLRQ� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH
�3(6&¶���� ,(((� ����� &'�520�

>��@ /LSR�7�$� 	 1RYRWQ\� '�:� '\QDPLFV DQG &RQWURO RI ,QGXFWLRQ 0RWRU 'ULYHV� &ODUHQGRQ
3UHVV� �����

>��@ /LQ� &��-� 6,62 1RQOLQHDU 6\VWHP ,GHQWL¿FDWLRQ 8VLQJ D )X]]\�1HXUDO +\EULG 6\VWHP� ,QWHU�
QDWLRQDO -RXUQDO RI 1HXUDO 6\VWHPV� Y��� Q��� S��������� �����

>��@ /RUHQ]� 5� '� )XWXUH 7UHQGV LQ 3RZHU (OHFWURQLF &RQWURO RI 'ULYHV� 5REXVW� =HUR 6SHHG
6HQVRUOHVV &RQWURO DQG 1HZ 6WDQGDUG $SSURDFKHV IRU )LHOG 2ULHQWDWLRQ� 3URF� RI ,((� ,3(&�
<RNRKDPD� S� �������� PDU�DEU �����

>��@ /25(1=� 5� '�� /,32� 7� $�� 129271<� '� :� 0RWLRQ &RQWURO ZLWK ,QGXFWLRQ 0RWRUV� ,Q�

%26(� %� .� 3RZHU (OHFWURQLFV DQG 9DULDEOH )UHTXHQF\ 'ULYHV � 7HFKQRORJ\ DQG $SSOLFD�
WLRQV� ,((( 35(66� ����� S ��������

>��@ /XHPEHUJHU� '� *� 2EVHUYHUV IRU 0XOWLYDULDEOH 6\VWHPV� ,((( 7UDQV� RQ $XWRPDWLF &RQWURO�

Y�$&���� Q��� S��������� DSULO �����

>��@ /XHPEHUJHU� '� *� $Q LQWURGXFWLRQ WR 2EVHUYHUV� ,((( 7UDQV� RQ $XWRP� &RQWURO Y���� Q���

GH]HPEUR �����

>��@ /XL]� $��6� $� (VWXGR H ,PSOHPHQWDomR GH 2EVHUYDGRUHV GH )OX[R SDUD 0iTXLQDV GH ,Q�
GXomR� 'LVVHUWDomR GH PHVWUDGR� 33*((�8)0*� �����

>��@ /XL]� $��6� $�� 6LOYD� 6� 5� 	 0HQH]HV� %� 5� $QDO\VLV DQG ,PSOHPHQWDWLRQ RI )OX[ 2EVHUYHUV
IRU ,QGXFWLRQ 0DFKLQH� ,(&21¶��� Y���� S��������� �����

>��@ 0DWHXV� *� 5� H /XQD� +� 3� /� 3URJUDPDomR 1mR�/LQHDU� 9 (VFROD GH &RPSXWDomR� %+ �

0*� �����

>��@ 0DUFKHVRQL� 0�� 6HJDULFK� 3� 	 6RUHVVL� (� $ 6LPSOH $SSURDFK WR )OX[ DQG 6SHHG 2EVHU�
YDWLRQ LQ ,QGXFWLRQ 0RWRU 'ULYHV� ,((( 7UDQV� RQ ,QG� (OHFWU� Y���� Q���� S��������� DJRVWR
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�����

>��@ 0DULQR� 3�� 0LODQR� 0� 	 9DVFD� )� /LQHDU 4XDGUDWLF 6WDWH )HHGEDFN DQG 5REXVW 1HXUDO 1HW�
ZRUN (VWLPDWRU IRU )LHOG�2ULHQWHG�&RQWUROOHG ,QGXFWLRQ 0RWRUV� ,((( 7UDQV� RQ ,QG� (OHFWU�
Y���� Q��� S��������� IHYHUHLUR �����

>��@ 0HKURWUD� 3�� 4XDLFRH� -� (� 	 9HQNDWHVDQ� 5� 'HYHORSPHQW RI DQ $UWL¿FLDO 1HXUDO 1HWZRUN
%DVHG ,QGXFWLRQ 0RWRU 6SHHG (VWLPDWRU� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH
�3(6&¶���� ,(((� S��������� �����

>��@ 0LQDPL� .�� 0� 9� 5H\HV 	 *� &� 9HUJKHVH�0XOWL�6WDJH 6SHHG DQG 3DUDPHWHU ,GHQWL¿FDWLRQ
IRU 9HFWRU &RQWURO RI ,QGXFWLRQ� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶����
,(((� S��������� �����

>��@ 0RUHLUD� -� &� 	 /LSR� 7� $�'LUHFW )LHOG 2ULHQWDWLRQ &RQWURO 8VLQJ 7KLUG +DUPRQLF &RPSRQHQW
RI WKH 6WDWRU 9ROWDJH� 3URF� ,&(0� S����������� &DPEULGJH� 0$� �����

>��@ 0XQHP� 0� $�� )RXOLV� '� -� &DOFXOXV ZLWK $QDO\WLF *HRPHWU\� :RUWK 3XEOLVKHUV ,QF�� 1HZ

<RUN� 1HZ <RUN� �����

>��@ 1HVWOL� 7� )� H 1LOVHQ� 5� (YDOXDWLRQ DQG &RPSDULVRQ RI 3UHGLFWRU 0RGHOV IRU 5RWRU )OX[ &DO�
FXODWLRQ LQ ,QGXFWLRQ 0RWRUV� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶����
,(((� 7DLZDQ� S��������� �����

>��@ 1HYHV� )� $� 6�� 0HQH]HV� %� 5 	 6LOYD� 6� 5�$ 'HDGEHDW 7RUTXH DQG )OX[ )LHOG 2ULHQWHG
&RQWUROOHU IRU ,QGXFWLRQ 0RWRU 'ULYHV� $QDLV GR ;,, &RQJUHVVR %UDVLOHLUR GH $XWRPiWLFD

�&%$¶���� Y�� S����������� 8EHUOkQGLD�0*�%UDVLO� �����

>��@ 1HYHV� )� $� 6� $FLRQDPHQWR GH $OWR 'HVHPSHQKR FRP 0iTXLQDV GH ,QGXomR $OLPHQWDGDV
HP 7HQVmR� 'HVHQYROYLPHQWR GH 1RYDV (VWUDWpJLDV GH &RQWUROH� %HOR +RUL]RQWH� (VFROD GH
(QJHQKDULD GD 8)0*� ����� ��� S� �7HVH� 'RXWRUDGR HP (QJHQKDULD (OpWULFD��

>��@ 1XQHV� :� H *RPLGH� )� $� &� 3UHYLVmR GH 7HPSHUDWXUDV SDUD $OLPHQWRV HP &RQJHODPHQWR�
5HODWyULR 7pFQLFR GR 3URMHWR 5+$(�&13T�0XOWLEUDV � 3URFHVVR ��������� '&$ � )((& �

8QLFDPS�

>��@ 1RUWRQ� -� 3� $Q ,QWURGXFWLRQ WR ,GHQWL¿FDWLRQ� $FDGHPLF 3UHVV� �����

>��@ 2KWDQL� 7�� 7DNDGD� 1� 	 7DQDND� .� 9HFWRU &RQWURO RI ,QGXFWLRQ 0RWRU :LWKRXW 6KDIW (Q�
FRGHU� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S��������� MDQHLUR�IHYHUUHLUR �����

>��@ 3DUPD� *�*�� 0HQH]HV� %� 5�� $JXLUUH� /� $�� 2OLYHLUD� -� &� 5� 	 %UDJD� $� 3� 2EVHUYDGRU
GH )OX[R GH (VWDWRU SDUD 0RWRUHV GH ,QGXomR 8VDQGR 7UHLQDPHQWR RQ�OLQH %DVHDGR QD
7HRULD GH 6LVWHPD GH (VWUXWXUD 9DULiYHO� $QDLV GR ;,, &RQJUHVVR %UDVLOHLUR GH $XWRPiWLFD
�&%$¶���� Y��� S����������� 8EHUOkQGLD�0*�%UDVLO� �����

>��@ 3DUPD� *�*� 	 0HQH]HV� %� 5� GH� %DQFDGD ([SHULPHQWDO SDUD $FLRQDPHQWR GH 0iTXLQD
GH ,QGXomR� 5HODWyULR 7pFQLFR� 8)0*� %HOR +RUL]RQWH� %UDVLO� �����

>��@ 3DUPD� *� *�� 0HQH]HV� %� 5� 	 %UDJD� $� 3� $ 1HZ $SSURDFK WR 0HDVXUH WKH 3:0 9ROWDJH
$SSOLHG WR (OHFWULFDO 0DFKLQHV� $QDLV GR ,QGXVWU\ $SSOLFDWLRQV &RQIHUHQFH �,1'86&21¶����
,(((�VXO� S��������� ����� &'�520�

>��@ 3HQJ� )��=� 	 )XNDR� 7� 5REXVW 6SHHG ,GHQWL¿FDWLRQ IRU 6SHHG�6HQVRUOHVV 9HFWRU &RQWURO
RI ,QGXFWLRQ 0RWRUV� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S����������� VHWHPEUR�RXWXEUR

�����
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>��@ 3HGU\F]� :� &RPSXWDWLRQDO ,QWHOOLJHQFH � $Q ,QWURGXFWLRQ�� &5& 3UHVV //&� �����

>��@ 3HWHUVRQ� %� ,QGXFWLRQ 0DFKLQH 6SHHG (VWLPDWLRQ� 2EVHUYDWLRQV RQ 2EVHUYHUV� 7HVH GH

GRXWRUDGR� ,QGXVWULDO (OHFWULFDO (QJLQHHULQJ DQG $XWRPDWLRQ �,($�� /XQG ,QVWLWXWH RI 7HFK�
QRORJ\ �/7+�� �����

>��@ 3URIXPR� )�� *ULYD� *�� 3DVWRUHOOL� 0� 	 0RUHLUD� -� &� 8QLYHUVDO )LHOG 2ULHQWHG &RQWUROOHU ZLWK
,QGLUHFW 6SHHG 6HQVLQJ %DVHG RQ WKH 6DWXUDWLRQ 7KLUG +DUPRQLF 9ROWDJH� 3URF� RI 3RZHU
(OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶���� ,(((� S��������� �����

>��@ 5DMDVKHNDUD� .� .DZDPXUD� $� 	 0DWVXVH� .� 6HQVRUOHVV &RQWURO RI $& 0RWRU 'ULYHV �
6SHHG DQG 3RVLWLRQ 6HQVRUOHVV 2SHUDWLRQ� ,((( 3UHVV� �����

>��@ 5H\HV� 0� 9�� 0LQDPL� . 	 9HUJKHVH� *� &� 5HFXUVLYH 6SHHG DQG 3DUDPHWHU (VWLPDWLRQ IRU
,QGXFWLRQ 0DFKLQHV� 3URF� ,$6�S��������� �����

>��@ 5LEHLUR� /� $� GH 6�� -DFRELQD� &� %� 	 /LPD� $� 0� 1� (VWLPDomR GD 9HORFLGDGH GD 0iTXLQD
$VVtQFURQD HP $FLRQDPHQWRV (VWiWLFRV�3DUWH ,� 5HYLVmR H &ODVVL¿FDomR� $QDLV GR &RQ�

JUHVVR %UDVLOHLUR GH (OHWU{QLFD GH 3RWrQFLD �&2%(3¶����

>��@ 5LEHLUR� /� $� GH 6�� -DFRELQD� &� %� 	 /LPD� $� 0� 1� (VWLPDomR GD 9HORFLGDGH GD 0iTXLQD
$VVtQFURQD HP$FLRQDPHQWRV (VWiWLFRV�3DUWH ,,� (VWLPDomR FRP R0RGHOR &RUUHQWH�7HQVmR�
$QDLV GR &RQJUHVVR %UDVLOHLUR GH (OHWU{QLFD GH 3RWrQFLD �&2%(3¶����

>��@ 5LWWHU� &� 0� &RQWUROH 9HWRULDO VHP 6HQVRU GH 9HORFLGDGH GR 0RWRU GH ,QGXomR� 'LVVHUWDomR
GH PHVWUDGR� 33*((�8)0*� �����

>��@ 6DQJZRQJZDQLFK� 6�� <RQHPRWR� 7 	 2NXPD� 6� 7LPH 'RPDLQ &KDUDFWHULVWLFV RI 6OLGLQJ
2EVHUYHU IRU )OX[ (VWLPDWLRQ RI ,QGXFWLRQ 0RWRU DQG ,WV ,PSOHPHQWDWLRQ� 3URF� RI 3RZHU
(OHFWURQLFV 6SHFLDOLVW &RQIHUHQFH �3(6&¶���� ,(((� S��������� �����

>��@ 6FKDXGHU� &� $GDSWLYH 6SHHG ,GHQWL¿FDWLRQ IRU 9HFWRU &RQWURO RI ,QGXFWLRQ 0RWRUV :LWK�
RXW 5RWDWLRQDO 7UDQVGXFHUV� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S����������� VHWHP�

EUR�RXWXEUR �����

>��@ 6FKURHGO� 0� 	 :LHVHU� 5� 6� (0)�%DVHG 5RWRU )OX[ 'HWHFWLRQ LQ ,QGXFWLRQ 0RWRUV 8VLQJ
9LUWXDO 6KRUW &LUFXLWV� ,(((( 7UDQV� RQ ,QG� $SS�� Y���� Q��� MDQ�IHY �����

>��@ 6KLQ� 0�+� +\XQ� '�6� &KR� 6�% 	 &KRH� 6�<� $Q ,PSURYHG 6WDWRU )OX[ (VWLPDWLRQ IRU 6SHHG
6HQVRUOHVV 6WDWRU )OX[ 2ULHQWDWLRQ &RQWURO RI ,QGXFWLRQ 0RWRUV� 3URF� RI 3RZHU (OHFWURQLFV
6SHFLDOLVW &RQIHUHQFH �3(6&¶���� ,(((� �����

>��@ 6LOYD� .� )� GD� /LPD� $� 0� 1� 	 -DFRELQD� &� %� (VWLPDomR (VWRFiVWLFD GH )OX[R 0DJQpWLFR
HP 0iTXLQDV $VVtQFURQDV 8WLOL]DQGR )LOWUR GH .DOPDQ� $QDLV GR ,,, 6HPLQiULR GH (OHWU{QLFD
GH 3RWrQFLD� 62%5$(3�8)6&� S������� �����

>��@ 6LOYD�6� 5� 6LVWHPDV (OpWULFRV GH $OWR 'HVHPSHQKR D 9HORFLGDGH 9DULiYHO� (VWUDWpJLDV GH
&RQWUROH H DSOLFDo}HV� 7HVH SDUD &RQFXUVR GH 3URIHVVRU 7LWXODU� '((�8)0*� �����

>��@ 6LP}HV� 0� *� 	 %RVH� %� .� 1HXUDO 1HWZRUN %DVHG (VWLPDWLRQ RI )HHGEDFN 6LJQDOV IRU D
9HFWRU &RQWUROOHG ,QGXFWLRQ 0RWRU 'ULYH� ,((( 7UDQV� RQ ,QG� $SSOL�� Y���� Q��� S���������
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>��@ 6WRSD� 0� 0� &RQWUROH GR 0RWRU GH ,QGXomR SRU 2ULHQWDomR GH &DPSR� 8PD ,PSOHPHQWDomR
8WLOL]DQGR XP &RQYHUVRU 3:05HYHUVtYHO� 'LVVHUWDomR GH PHVWUDGR� 33*((�8)0*� �����

>��@ 6XPQHU� 0� 	 $VKHU� *� 0� $XWRFRPPLVVLRQLQJ IRU 9ROWDJH�5HIHUHQFHG 9ROWDJH�)HG 9HFWRU
&RQWUROOHG ,QGXFWLRQ 0RWRU 'ULYHV� ,(( 3URFHHGLQJV� Y����� Q��� S��������� 0DLR ����� 3W�%�

>��@ 7DMLPD� +� 	 +RUL� <� 6SHHG 6HQVRUOHVV )LHOG�2ULHQWHG &RQWURO RI WKH ,QGXFWLRQ 0DFKLQH�
,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S��������� MDQHLUR�IHYHUUHLUR �����

>��@ 7KHRFKDULV -� 	 3HWULGLV� 9� 1HXUDO 1HWZRUN 2EVHUYHU IRU ,QGXFWLRQ 0RWRU &RQWURO� ,(((
&RQWURO 6\VWHPV 0DJD]LQH� �����

>���@ 7VRXNDODV� /� +� H 8KULJ� 5� (� )X]]\ 1HXUDO $SSURDFKHV LQ (QJLQHHULQJ� -RKQ :LOH\ 	

6RQV� �����

>���@ 9DV� 3� 9HFWRU &RQWURO RI $& 0DFKLQHV� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

>���@ 9DV� 3� 3DUDPHWHU (VWLPDWLRQ� &RQGLWLRQ 0RQLWRULQJ DQG 'LDJQRVLV RI (OHFWULFDO 0DFKLQHV�
&ODUHQGRQ 3UHVV�2[IRUG� �����

>���@ 9DV� 3� H 6WURQDFK� $� )� 3UHVHQW DQG )XWXUH RI 'ULYHV� 6HQVRUOHVV DQG $UWL¿FLDO ,QWHOOLJHQFH
$SSOLFDWLRQV� (XURSHDQ 3RZHU (OHFWURQLFV �(3(¶���� �����

>���@ 9DV� 3� H 6WURQDFK� $� )�� 5DVKHG 0� 1HXURWK� 0� '63 ,PSOHPHQWDWLRQ RI $,�%DVHG 0HGLXP
3HUIRUPDQFH 6HQVRUOHVV ,QGXFWLRQ 0RWRU 'ULYHV� (XURSHDQ 3RZHU (OHFWURQLFV �(3(¶����

����� &'520�

>���@ 9HQNDWDUDPDQ� 5�� 5DPDVZDPL� %� 	 +ROW]� -� (OHFWURQLF $QDORJ 6OLS &DOFXODWRU IRU ,QGXFWLRQ
0RWRU 'ULYHV� ,((( 7UDQV� RQ ,QG� (OHFWU� DQG &RQWURO ,QVWUXPHQWDWLRQ� Y�,(&,���� Q��� S�����

���� �����

>���@ 9HUJKHVH� *� &� 	 6DQGHUV� 6� 5� 2EVHUYHUV IRU )OX[ (VWLPDWLRQ LQ ,QGXFWLRQ 0DFKLQHV�
,((( 7UDQV� ,QG� (OHFWURQ�� Y���� Q��� S�������� �����

>���@ ;X� ;� 	 1RYRWQ\� '� :� ,PSOHPHQWDWLRQ RI 'LUHFW 6WDWRU )OX[ 2ULHQWDWLRQ &RQWURO RQ D 9HU�
VDWLOH '63 %DVHG 6\VWHP� ,((( 7UDQV� RQ ,QG� $SSO�� Y���� Q��� S��������� MXOKR�DJRVWR

�����

>���@ <DPDNZD� 7�� 8FKLQR� (�� 0LNL� 7� 	 .XVDQDJL� $ 1HR )X]]\ 1HXURQ DQG LWV $SSOLFDWLRQV WR
6\VWHP ,GHQWL¿FDWLRQ DQG 3UHGLFWLRQV WR 6\VWHP %HKDYLRU�3URF� RI WKH �QG ,=8.$�-DSDQ�

S��������� �����

>���@ <RQJ� 6��,�� &KRL� -��:� 	 6XO� 6��.� 6HQVRUOHVV 9HFWRU &RQWURO RI ,QGXFWLRQ 0DFKLQH 8VLQJ
)UHTXHQF\ &XUUHQW ,QMHFWLRQ� &RQI� 5HF� ,$6� S��������� 'HQYHU� &RORUDGR� 86$ RXWXEUR

�����

>���@ =KHQ� /� 	 ;X� %� $ 0XWXDO 05$6 ,GHQWL¿FDWLRQ 6FKHPH IRU 3RVLWLRQ 6HQVRUOHVV )LHOG 2UL�
HQWDWLRQ &RQWURO RI ,QGXFWLRQ 0DFKLQHV� ,Q &RQI� 5HF� ,$6� �������� �����

>���@ =LQJHU� '�� 3URIXPR� )�� /LSR� 7� $� 	 1RYRWQ\� '� :� $ 'LUHFW )LHOG�2ULHQWHG &RQWUROOHU IRU
,QGXFWLRQ 0RWRU 'ULYHV 8VLQJ 7DSSHG 6WDWRU :LQGLQJV� 3URF� RI 3RZHU (OHFWURQLFV 6SHFLDOLVW
&RQIHUHQFH �3(6&¶����� ,(((� S��������� �����
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2V YDORUHV GH SODFD IRUDP IRUQHFLGRV SHOR IDEULFDQWH� H RV SDUkPHWURV GD PiTXLQD IRUDP

REWLGRV D SDUWLU GH HQVDLRV HP UHJLPH SHUPDQHQWH H WUDQVLWyULR GH DFRUGR FRP >�@� >��@ H

>��@�

-3232 6	����� �� ��	�	

� 3RWrQFLD� � FY�

� 7HQVmR� ������� 9�

� &RUUHQWH� ������� $�

� )UHT�rQFLD� �� +]�

� 9HORFLGDGH� ���� USP�

� )DWRU GH 6HUYLoR� �����

� 5HJLPH GH 6HUYLoR� ��

� &ODVVH GH ,VRODPHQWR� %�

� *UDX GH 3URWHomR� ,3 ���

� ,S�,Q� ����

� &DWHJRULD� 1�



$SrQGLFH $� 'DGRV H 3DUkPHWURV GR 6LVWHPD ���
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� 5HVLVWrQFLD GR HVWDWRU �Ur�� ���� 
�

� ,QGXWkQFLD GH GLVSHUVmR GR HVWDWRU �O,r�� ������� K�

� 5HVLVWrQFLD GR URWRU �Uo�� ���� 
�

� ,QGXWkQFLD GH GLVSHUVmR GR URWRU �O,o�� ������� K�

� ,QGXWkQFLD GH PDJQHWL]DomR �O6�� ������� K�

� &RH¿FLHQWH GH SHUGDV URWDFLRQDLV �E�� ������� Q=p=v�

� 0RPHQWR GH LQpUFLD �M�� ������� Q=p=v2�

� &RQVWDQWH GH WHPSR PHFkQLFD ��6�� ����V�

� &RQVWDQWH GH WHPSR GH HVWDWRU �� r�� ����V�

� &RQVWDQWH GH WHPSR GH URWRU �� o�� ����V�
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� 3RWrQFLD� � FY�

� 7HQVmR GH DUPDGXUD� ��� 9�

� &RUUHQWH GH DUPDGXUD� ���� $�

� 7HQVmR GH FDPSR� ��� 9�

� &RUUHQWH GH FDPSR� ��� $�

� 9HORFLGDGH� ���� USP�

� 5HVLVWHQFLD GH FDPSR ���f &�� ����� 
�

� )DWRU GH 6HUYLoR� ��

� 5HJLPH GH 6HUYLoR� FRQW�

� &ODVVH GH ,VRODPHQWR� )�

� *UDX GH 3URWHomR� ,3 ���
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$ 0iTXLQD GH ,QGXomR �0,� SRGH VHU GHVFULWD SHODV VHJXLQWHV HTXDo}HV YHWRULDLV�

FRQVLGHUDQGR R VLVWHPDV GH HL[RV gt JLUDQWHV j YHORFLGDGH DUELWUiULD $e >���@�
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