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3 D OD E U D V F OD Y H � 7UDQVSRUWH SRU FRQYHFFLxRQ�GLIXVLxRQ� 0xHWRGR GH (OHPHQWRV )LQLWRV

5 H VX P H Q � / D HFX D FLxR Q G LIHUHQ FLD O G HO WUD Q VSR UWH SR U FR Q YHFFLxR Q �G LIX VLxR Q SHUP LWH
P RG HOL]D U X Q JUD Q Q xX P HUR G H S URFHVR V G H LQ WHUxHV HQ OD LQ JHQ LHUxuD � $ Vxu� IHQ xR P HQ R V FR P R

HO HVWX G LR G H OD G LVWULEX FLxR Q G H WHP SHUD WX UD V HQ X Q D S LH]D P HFxD Q LFD � OD HYR OX FLxR Q G H OD
FR Q FHQ WUD FLxR Q G H X Q D VX VWD Q FLD HQ X Q P HG LR SR UR VR � R OD G LVSHUVLxR Q G H X Q FR Q WD P LQ D Q WH
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X Q xD UHD SR UWX D ULD G HWHUP LQ D G D � 3 ULP HUD P HQ WH VH UHVX HOYH X Q S UR EOHP D G H G LIX VLxR Q S X UD �
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VH UHVX HOYHQ S UR EOHP D V FR Q FR Q YHFFLxR Q � D SD UWLU G H X Q FD P SR G H YHORFLG D G HV FR Q RFLG R �
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/D HFXDFLxRQ GLIHUHQFLDO GHO WUDQVSRUWH SRU FRQYHFFLxRQ�GLIXVLxRQ GHVFULEH HqFD]PHQWH
PXOWLWXG GH SURFHVRV GH LQWHUxHV HQ LQJHQLHUxuD� $OJXQRV IHQxRPHQRV PRGHOL]DGRV
DGHFXDGDPHQWH SRU GLFKD HFXDFLxRQ VRQ HO rXMR GH DJXD HQ DFXxuIHURV� OD VLPXODFLxRQ GH OD
H[SORWDFLxRQ GH UHVHUYDV GH SHWUxROHR \ JDV� OD WUDQVIHUHQFLD GH FDORU \ PDVD HQ SURFHVRV
GH LQJHQLHUxuD TXxuPLFD \ QXFOHDU� HWF�

(Q HVWH DUWxuFXOR VH HVWXGLDUxD XQ IHQxRPHQR TXH SXHGH VHU GHVFULWR WDPELxHQ PHGLDQWH
OD HFXDFLxRQ GHO WUDQVSRUWH SRU FRQYHFFLxRQ�GLIXVLxRQ� FRPR HV OD GLVSHUVLxRQ GH XQ
FRQWDPLQDQWH GHELGR D XQ YHUWLGR DFFLGHQWDO GHO PLVPR HQ XQD GHWHUPLQDGD ]RQD
SRUWXDULD�

(O HVWXGLR GH HVWH WLSR GH SURFHVRV UHVXOWD GH JUDQ LQWHUxHV SDUD HO GLVHaQR GH SROxuWLFDV
GH SURWHFFLxRQ GHO HQWRUQR FRVWHUR� SXHVWR TXH GLVSRQHU GH XQD KHUUDPLHQWD TXH SHUPLWH
SUHGHFLU ODV FRQVHFXHQFLDV GHO YHUWLGR GH XQ GHWHUPLQDGR FRQWDPLQDQWH SRVLELOLWD HO
GLVHaQR GH ORV VLVWHPDV GH SURWHFFLxRQ \ GH UHVSXHVWD IUHQWH D HVWH WLSR GH DFFLRQHV DJUHVLYDV
WDQ IUHFXHQWHV HQ OD FRVWD�

/RV SUREOHPDV TXH VH HVWXGLDUxDQ HQ HVWH DUWxuFXOR VHUxDQ ORV FRUUHVSRQGLHQWHV D XQ
GRPLQLR SODQR� SXHVWR TXH VH FRQVLGHUD TXH OD FRQFHQWUDFLxRQ GH OD VXVWDQFLD YHUWLGD QR
YDUxuD HQ OD YHUWLFDO GH XQD GHWHUPLQDGD FROXPQD GH DJXD� (VWDV VLPSOLqFDFLRQHV VRQ
IUHFXHQWHV HQ SURFHVRV HQ LQJHQLHUxuD FRVWHUD� �� � HQ ORV TXH OD HVFDOD YHUWLFDO GHO IHQxRPHQR
HV GHVSUHFLDEOH IUHQWH D OD KRUL]RQWDO �HM � � DSUR[LPDFLRQHV GH VK D OOR Z Z D WHU � �

6H HVWXGLDUxDQ WDQWR SUREOHPDV GH GLIXVLxRQ SXUD FRPR SUREOHPDV FRQ FRQYHFFLxRQ FDGD
YH] PxDV LPSRUWDQWH� FRQ HO REM HWLYR GH FRPSUREDU FxRPR D PHGLGD TXH HO SDUxDPHWUR
GHqQLGR SRU HO QxXPHUR GH 3xHFOHW DXPHQWD� VH OOHJDQ D SURGXFLU RVFLODFLRQHV HQ OD
VROXFLxRQ QXPxHULFD GHO SUREOHPD REWHQLGD PHGLDQWH HO 0xHWRGR GH ORV (OHPHQWRV )LQLWRV
FRQ SRQGHUDFLxRQ GH WLSR *DOHUNLQ� 6H SURSRQGUxDQ WDPELxHQ IRUPXODFLRQHV DOWHUQDWLYDV
SDUD OD HVWDELOL]DFLxRQ GH HVWDV RVFLODFLRQHV� EDVxDQGRQRV HQ WUDEDMRV TXH HQ OD DFWXDOLGDG
HVWDPRV GHVDUUROODQGR�
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(O IHQxRPHQR IxuVLFR GH OD GLVSHUVLxRQ GH XQD GHWHUPLQDGD VXVWDQFLD HQ XQ PHGLR rXLGR
VH SXHGH DQDOL]DU KDFLHQGR XVR GH OD HFXDFLxRQ GLIHUHQFLDO GHO WUDQVSRUWH SRU FRQYHFFLxRQ�
GLIXVLxRQ� 'H HVWH PRGR� SDUD XQ GRPLQLR o HQ HO TXH H[LVWH XQ FDPSR GH YHORFLGDGHV
XXXXXXXXXXXXXX \ XQ WHQVRU GH GLIXVLYLGDGHV LVxRWURSR .............. FRQRFLGRV� OD HYROXFLxRQ GH OD FRQFHQWUDFLxRQ
� GH OD VXVWDQFLD VH GHVFULEH PHGLDQWH OD VLJXLHQWH HFXDFLxRQ GLIHUHQFLDO HQ GHULYDGDV
SDUFLDOHV�

# �

# W
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MXQWR FRQ XQDV GHWHUPLQDGDV FRQGLFLRQHV GH FRQWRUQR H LQLFLDOHV
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VLHQGR c� � c� \ c� ODV GLVWLQWDV SDUWHV GHO FRQWRUQR HQ GRQGH VH LPSRQHQ ODV FRQGLFLRQHV
GHqQLGDV HQ ��� � GH PDQHUD TXH c� > c� > c�  c� r � N � D � T \ I �[[[[[[[[[[[[[[ � VRQ HQ JHQHUDO
IXQFLRQHV R GDWRV FRQRFLGRV TXH SXHGHQ GHSHQGHU GH OD SRVLFLxRQ \ GHO WLHPSR�
(O GRPLQLR o GHO SUREOHPD D HVWXGLDU VHUxD OD ]RQD GHO HVSHMR GH DJXD GHO SXHUWR GH

/D &RUXaQD� VHJxXQ VH SXHGH DSUHFLDU HQ OD qJXUD � �
(V QHFHVDULR DFRWDU GH DOJXQD IRUPD XQ GRPLQLR TXH HV VHPL�LQqQLWR� 3DUD HOOR� VH

KD RSWDGR SRU WUD]DU XQ DUFR TXH SDUWD GHVGH HO H[WUHPR GHO GLTXH GH DEULJR KDVWD HO
H[WUHPR GHO PXHOOH GH OD 'xDUVHQD GH 2]D� (VWH DUFR GHWHUPLQD SRU WDQWR HO FRQWRUQR
HQ PDU DELHUWR� TXH KDEUxD TXH WUDWDU FRQ HVSHFLDO FXLGDGR� �
/D VROXFLxRQ DO SUREOHPD SODQWHDGR HQ ��� \ ��� VH UHDOL]DUxD PHGLDQWH XQD IRUPXODFLxRQ

GH (OHPHQWRV )LQLWRV� SXHVWR TXH SUHVHQWD HQRUPHV YHQWDMDV IUHQWH D RWURV HVTXHPDV GHO
WLSR GH ORV GH GLIHUHQFLDV qQLWDV D OD KRUD GH WUDWDU GRPLQLRV \ FRQGLFLRQHV GH FRQWRUQR
FRPSOHMDV� � &RQVLGHUDQGR OR DQWHULRU� VH UHDOL]D XQD GLVFUHWL]DFLxRQ GHO GRPLQLR PHGLDQWH
OD PDOOD GH HOHPHQWRV qQLWRV UHSUHVHQWDGD HQ OD qJXUD ��
(VWD PDOOD KD VLGR HODERUDGD PHGLDQWH HO SURJUDPD *(1�8� � \ SUHVHQWD ODV VLJXLHQWHV

FDUDFWHUxuVWLFDV�

1xXPHUR GH HOHPHQWRV� �����

1xXPHUR GH QRGRV SRU HOHPHQWR� ��

1xXPHUR WRWDO GH QRGRV� �����

&RPR VH SXHGH DSUHFLDU HQ OD qJXUD �� VH KDQ LQWURGXFLGR DOJXQDV PRGLqFDFLRQHV FRQ
UHVSHFWR DO GRPLQLR UHDO UHSUHVHQWDGR HQ OD qJXUD �� (VWRV FDPELRV VH KDQ UHDOL]DGR
FRQ HO qQ GH PHMRUDU ODV FDUDFWHUxuVWLFDV JHRPxHWULFDV GH OD PDOOD� \ VH MXVWLqFDQ SRU
HO WDPDaQR GH OD GLVFUHWL]DFLxRQ UHDOL]DGD� EXVFDQGR HYLWDU xDQJXORV TXH SXHGHQ RFDVLRQDU
MDFRELDQRV SUREOHPxDWLFRV� 'H HVWD IRUPD� VH KDQ PRGLqFDGR ORV VLJXLHQWHV HOHPHQWRV� ORV
GRV HVSLJRQHV VLWXDGRV HQWUH OD 'xDUVHQD GH OD 0DULQD \ OD $QWHGxDUVHQD \ ORV SDQWDODQHV
GHO PXHOOH GH SHWUROHURV� /D VXSUHVLxRQ GH HVWRV xXOWLPRV HOHPHQWRV QL VLTXLHUD FRQVWLWX\H
XQD VLPSOLqFDFLxRQ GHO GRPLQLR VLQR TXH� DO VHU xHVWRV HVWUXFWXUDV GLxDIDQDV� SHUPLWHQ HO
SDVR GHO DJXD� SRU OR TXH D HIHFWRV GHO rXMR HV FRPR VL QR H[LVWLHVHQ�
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) LJ � � ��'RPLQLR GHO SUREOHPD FRQVWLWXLGR SRU ORV PXHOOHV \ HO FRQWRUQR HQ PDU DELHUWR
GHO 3XHUWR GH /D &RUXaQD�
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) LJ � � ��'LVFUHWL]DFLxRQ GHO GRPLQLR PHGLDQWH XQD PDOOD GH HOHPHQWRV qQLWRV
FXDGUDQJXODUHV�
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8QD YH] GHqQLGR HO GRPLQLR \ VX GLVFUHWL]DFLxRQ HQ HOHPHQWRV qQLWRV� D FRQWLQXDFLxRQ
GHEHPRV HVSHFLqFDU ODV FRQGLFLRQHV GH FRQWRUQR GHqQLGDV HQ OD H[SUHVLxRQ ��� � /RV
HOHPHQWRV VLWXDGRV HQ ORV FRQWRUQRV GH OD qJXUD � VH GLYLGLUxDQ HQ WUHV WLSRV� VHJxXQ
HO WLSR GH FRQGLFLRQHV TXH VH OHV DSOLFD� VLHQGR HVWD GLYLVLxRQ OD VLJXLHQWH�

D� (OHPHQWRV VLWXDGRV HQ ODV DOLQHDFLRQHV GH ORV PXHOOHV �c� � � 6REUH xHVWRV VH
LPSRQGUxD TXH HO rXMR SHUSHQGLFXODU D ORV PLVPRV HV QXOR� (VWD FRQGLFLxRQ VXSRQH
TXH QR H[LVWH JDQDQFLD QL SxHUGLGD GH FRQFHQWUDFLxRQ GH VXVWDQFLD D WUDYxHV GH ORV
PLVPRV� $Vxu SXHV�
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E� (OHPHQWRV VLWXDGRV HQ OD ]RQD HQ GRQGH VH UHDOL]D HO YHUWLGR GH FRQWDPLQDQWHV
�c�� � /D LQ\HFFLxRQ GH FRQWDPLQDQWH HQ XQD GHWHUPLQDGD SRUFLxRQ GHO FRQWRUQR
VH SXHGH H[SUHVDU PHGLDQWH FRQGLFLRQHV PX\ GLVWLQWDV� 6LQ HPEDUJR� SDUD HQ
HVWH FDVR VH HOHJLUxD XQD FRQGLFLxRQ EDVWDQWH VHQFLOOD� FRQVLVWHQWH HQ DSOLFDU XQD
FRQGLFLxRQ 1HXPDQQ HQ OD TXH VH SUHVFULED HO YDORU GH rXMR GH FRQWDPLQDQWH
YHUWLGR DO DJXD� 'H HVWD IRUPD� VH KDFH�

UUUUUUUUUUUUUU � cQQQQQQQQQQQQQQ  # �

# Q
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F� (OHPHQWRV VLWXDGRV HQ HO FRQWRUQR HQ PDU DELHUWR�c�� � x(VWD HV OD ]RQD PxDV
GHOLFDGD D OD KRUD GH LPSRQHU XQD FRQGLFLxRQ UHDOLVWD� /D FRQGLFLxRQ TXH VH GHEH
HVWDEOHFHU HQ HVWH FRQWRUQR GHqQLGR DUWLqFLDOPHQWH GHEH VHU WDO TXH UHSURGX]FD
ORV HIHFWRV GHO UHVWR GHO GRPLQR GHO FXDO VH KD SUHVFLQGLGR� � (Q HVWH FDVR� OR TXH
KDFH 
HO UHVWR GHO RFxHDQR
 VREUH ODV DJXDV GHO SXHUWR HV 
VXDYL]DU
 R GHVHPSHaQDU
HO SDSHO GH XQD YxDOYXOD GH HVFDSH SRU OD TXH VH HYLWD TXH OD FRQFHQWUDFLxRQ GH
XQD VXVWDQFLD HQ HO LQWHULRU GHO xDUHD SRUWXDULD VH FUH]FD FDGD YH] PxDV KDVWD
OOHJXDU D VHU LQqQLWD�

([LVWHQ YDULDV DOWHUQDWLYDV SDUD UHSURGXFLU HVWH IHQxRPHQR� � SHUR SDUD HVWH
FDVR� QRV KHPRV GHFLGLGR SRU LPSRQHU XQD FRQGLFLxRQ GH FRQWRUQR TXH QR UHVXOWH
GHPDVLDGR FRPSOHMD� 3RU HOOR� KHPRV HVWLPDGR RSRUWXQR LPSRQHU XQD FRQGLFLxRQ
PL[WD HQ OD TXH VH SUHVFULEH XQ rXMR SURSRUFLRQDO D OD GLIHUHQFLD HQWUH OD
IXQFLxRQ VROXFLxRQ \ XQ GHWHUPLQDGR YDORU� (VWD FRQGLFLxRQ VH SXHGH H[SUHVDU
GH OD VLJXLHQWH PDQHUD�

UUUUUUUUUUUUUU � cQQQQQQQQQQQQQQ  # �

# Q
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HQ GRQGH r \ D VRQ YDORUHV UHDOHV FRQRFLGRV TXH HQ SULQFLSLR VH FRQVLGHUDUxDQ
FRQVWDQWHV HQ HO WLHPSR� 'H HVWD IRUPD� VL OD IXQFLxRQ LQFxRJQLWD � HV HQ SULQFLSLR
QXOD \ HO SDUxDPHWUR r HV SRVLWLYR� VH HVWxD SURGXFLHQGR XQ rXMR VDOLHQWH TXH VH
DQXOD HQ HO PRPHQWR HQ TXH HO SURGXFWR D � DGRSWD HO YDORU r TXH VH HVWD qMDQGR�
/R OxRJLFR HV DGRSWDU XQ YDORU UHGXFLGR SDUD HVWH SDUxDPHWUR� SXHVWR TXH GH HVWD
IRUPD VH HVWxD LPSRQLHQGR TXH OD FRQFHQWUDFLxRQ GH FRQWDPLQDQWHV VHD UHGXFLGD
HQ OD ]RQD SUxR[LPD DO FRQWRUQR HQ PDU DELHUWR� VLWXDFLxRQ TXH VH SURGXFH GH
KHFKR HQ OD UHDOLGDG�

(Q OD qJXUD � VH UHVXPHQ HO WLSR GH FRQGLFLxRQ DSOLFDGD HQ FDGD FRQWRUQR VHJxXQ OR
FRPHQWDGR DQWHULRUPHQWH�
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) LJ � � ��&RQGLFLRQHV GH FRQWRUQR SDUD XQ FDVR GH YHUWLGR DFFLGHQWDO GH XQD PLVPD
VXVWDQFLD HQ FXDWUR SXQWRV GH OD ]RQD GHO SXHUWR GH /D &RUXaQD�
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� �� 5 H VR OX F LxR Q G H X Q S U R E OH P D G H G LIX VLxR Q S X U D

8QD YH] GHqQLGR HO GRPLQLR� OD HFXDFLxRQ GLIHUHQFLDO \ HO WLSR GH FRQGLFLRQHV GH
FRQWRUQR D HPSOHDU� VH SURFHGH D UHVROYHU XQ SUREOHPD GH GLIXVLxRQ SXUD HQ HO TXH VH
FDOFXOD OD HYROXFLxRQ WHPSRUDO GH ORV HVWDGRV WUDQVLWRULRV FRUUHVSRQGLHQWHV D XQ FXxDGUXSOH
YHUWLGR GH FRQWDPLQDQWH� VHJxXQ OR GHVFULWR HQ OD qJXUD �� (O PRWLYR GH UHVROYHU XQ FDVR
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HQ HO TXH H[LVWDQ PxXOWLSOHV YHUWLGRV SXQWXDOHV HV HO GH WUDEDMDU FRQ XQ SUREOHPD PxDV
FRPSOHMR� FRQ HO RE M HWLYR GH YHULqFDU HO EXHQ IXQFLRQDPLHQWR GHO FxRGLJR GHVDUUROODGR�
$ FRQWLQXDFLxRQ VH GHqQHQ ORV SDUxDPHWURV FDUDFWHUxuVWLFRV GHO SURFHVR TXH VH KDQ

HPSOHDGR HQ HVWH SUREOHPD� &RQYLHQH DFODUDU HQ HVWH SXQWR TXH QR VH KD UHDOL]DGR
QLQJxXQ DQxDOLVLV GLPHQVLRQDO SDUD DVLJQDU ORV YDORUHV QXPxHULFRV D FDGD XQR GH ORV
SDUxDPHWURV GHqQLGRV D FRQWLQXDFLxRQ� 1LQJXQR GH HOORV WLHQH SRU WDQWR XQ VLJQLqFDGR
IxuVLFR� 3DUD WUDEDMDU FRQ YDORUHV UHDOLVWDV GH HVWRV SDUxDPHWURV KXELHVH VLGR QHFHVDULR
UHDOL]DU XQD FDPSDaQD GH FDSWDFLxRQ GH GDWRV H[SHULPHQWDOHV� 6LQ HPEDUJR� DO QR VHU xHVWH
HO RE MHWLYR GH HVWH WUDEDMR� QRV KHPRV GHFDQWDGR SRU DGRSWDU XQRV YDORUHV QXPxHULFRV
DUELWUDULRV� &RQYLHQH GHVWDFDU VLQ HPEDUJR� TXH VL VH KXELHVHQ XWLOL]DGR YDORUHV FRQ
VLJQLqFDGR IxuVLFR SDUD HVWRV SDUxDPHWURV KXELHVH VLGR SRVLEOH GHWHUPLQDU PDJQLWXGHV
FRPR HO WLHPSR TXH VH LQYLHUWH HQ DOFDQ]DU XQ HVWDGR HVWDFLRQDULR� R OD LQWHQVLGDG GH OD
FRQFHQWUDFLxRQ � TXH VH HVWxD FDOFXODQGR� 8QD YH] DFODUDGR HVWR� VH DGRSWDQ ORV VLJXLHQWHV
YDORUHV SDUD ORV GLVWLQWRV SDUxDPHWURV LQWHUYLQLHQWHV HQ HVWH SUREOHPD GH GLIXVLxRQ SXUD�

� 'LIXVLYLGDG N  �� �o
� 1xXPHUR GH 3xHFOHW 3 H  � �o �FRQYHFFLxRQ QXOD�

� &RQGLFLRQHV GH FRQWRUQR HQ c��

� � =RQD DUUDQTXH GLTXH GH DEULJR

# �

# Q
 � ���

�� =RQD DUUDQTXH PXHOOH GH WUDVDWOxDQWLFRV

# �

# Q
 � ���

�� =RQD LQWHULRU PXHOOH GHO &HQWHQDULR
# �

# Q
 � ���

�� =RQD SDQWDOxDQ SHWUROHUR

# �

# Q
 �� ���

� &RQGLFLRQHV GH FRQWRUQR HQ c��

UUUUUUUUUUUUUU � cQQQQQQQQQQQQQQ  r b D �  � b ���� ����

� &RQGLFLxRQ LQLFLDO�
� �[[[[[[[[[[[[[[ ���  � � [[[[[[[[[[[[[[ � o ����
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) LJ � � ��3UREOHPD GH GLIXVLxRQ SXUD� HYROXFLxRQ WHPSRUDO SDUD XQ FDVR GH YHUWLGR
DFFLGHQWDO GH XQD PLVPD VXVWDQFLD HQ FXDWUR SXQWRV GH OD ]RQD GHO SXHUWR
GH /D &RUXaQD�
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(O FxRGLJR GH HOHPHQWRV qQLWRV TXH KHPRV GHVDUUROODGR KD VLGR YHULqFDGR
H[KDXVWLYDPHQWH HQ SUREOHPDV HQ XQD� GRV \ WUHV GLPHQVLRQHV FRQ VROXFLxRQ DQDOxuWLFD� �
/D ERQGDG GH ORV UHVXOWDGRV REWHQLGRV HQ WRGRV ORV FDVRV QRV KD SHUPLWLGR GLVSRQHU GH
XQD KHUUDPLHQWD qDEOH FRQ OD TXH KHPRV FDOFXODGR ORV HVWDGRV WUDQVLWRULRV TXH DSDUHFHQ
HQ OD qJXUD �� 3RU WDQWR� D OD OX] GH OD YHULqFDFLxRQ SUHYLD GHO FxRGLJR \ GH OR REWHQLGR HQ
HO FxDOFXOR GHO SUREOHPD GHqQLGR HQ ��� ���� b ���� � VH SXHGH DVHJXUDU TXH ORV UHVXOWDGRV
VRQ UD]RQDEOHV \ FRQFXHUGDQ FRQ ORV HVSHUDGRV� 8Q DQxDOLVLV GH ORV PLVPRV QRV SHUPLWH
FRQFOXLU TXH� HQ HIHFWR� VH SURGXFHQ ODV PD\RUHV FRQFHQWUDFLRQHV GH FRQWDPLQDQWH HQ
ODV ]RQDV FHUFDQDV D ORV SXQWRV GH YHUWLGR� VLHQGR xHVWDV PxDV HOHYDGDV FXDQWR PxDV
HQFHUUDGDV UHVXOWHQ GLFKDV ]RQDV� 6H SXHGH DSUHFLDU TXH HV QHFHVDULR LQWURGXFLU XQ rXMR
GH FRQWDPLQDQWH PXFKR PD\RU HQ ODV ]RQDV DELHUWDV �YHU FRQGLFLxRQ GH FRQWRUQR ��� �
SDUD FRQVHJXLU XQD FRQFHQWUDFLxRQ VLPLODU D RWUDV ]RQDV PxDV HQFHUUDGDV VRPHWLGDV D XQD
LQ\HFFLxRQ GH FRQWDPLQDQWH PHQRU� $VLPLVPR� VH YHULqFDQ GH LJXDO PRGR ODV FRQGLFLRQHV
GH FRQWRUQR LPSXHVWDV HQ HO FRQWRUQR DELHUWR�
/D DSOLFDFLxRQ \ FRQVLJXLHQWH LQWHJUDFLxRQ GH ODV FRQGLFLRQHV LPSXHVWDV HQ HO FRQWRUQR

VH KD UHDOL]DGR KDFLHQGR XVR GHO WHRUHPD GH *DXVV�%LQQHW� �� � � FRQ HO TXH HV SRVLEOH
GHVDUUROODU SURFHGLPLHQWRV GH LQWHJUDFLxRQ QXPxHULFD PX\ VHQFLOORV \ DOWDPHQWH HqFLHQWHV
TXH QR GHSHQGHQ QL GH OD GLPHQVLxRQ GHO HVSDFLR GH FRRUGHQDGDV PDWHULDOHV QL GH OD
GLPHQVLxRQ GHO HVSDFLR GH FRRUGHQDGDV GH UHIHUHQFLD� (V SRU OR WDQWR XQ SURFHGLPLHQWR
YxDOLGR SDUD FDOFXODU FRQWULEXFLRQHV LQGHSHQGLHQWHPHQWH GH OD GLPHQVLxRQ GHO SUREOHPD \
GH OD GLPHQVLxRQ GH ORV HOHPHQWRV HPSOHDGRV�
8QD YH] SUHVHQWDGR HVWH HMHPSOR SXUDPHQWH GLIXVLYR� SDVDUHPRV D UHVROYHU SUREOHPDV

HQ ORV TXH HVWxH SUHVHQWH WDPELxHQ OD FRQYHFFLxRQ� GHELGR D TXH xHVWD VLWXDFLxRQ UHVSRQGH
D VLWXDFLRQHV PXFKR PxDV UHDOLVWDV GH ODV FRQGLFLRQHV TXH VH SXHGHQ GDU HQ XQ xDUHD
SRUWXDULD� HQ GRQGH VLHPSUH H[LVWLUxDQ FRQYHFFLxRQ HQ HO DJXD GHELGR D FRUULHQWHV� DFFLxRQ
GHO YLHQWR� HWF�

� �� 5 H VR OX F LxR Q G H X Q S U R E OH P D G H WU D Q VS R U WH F R Q F R Q Y H F F LxR Q G xH E LO

$ FRQWLQXDFLxRQ VH HVWXGLDUxD XQ SUREOHPD GH WUDQVSRUWH HQ HO TXH HVWxHQ SUHVHQWHV
SURFHVRV FRQYHFWLYRV� 3DUD HOOR� HV QHFHVDULR FRQWDU HQ SULPHU OXJDU FRQ XQ FDPSR GH
YHORFLGDGHV XXXXXXXXXXXXXX �[ �\ �W� FRQRFLGR� (VWRV GDWRV� DO LJXDO TXH RFXUUxuD DQWHULRUPHQWH FRQ ORV
YDORUHV GH GLIXVLYLGDGHV \ rXMRV HQ HO FRQWRUQR� VH REWHQGUxuDQ HQ OD SUxDFWLFD D SDUWLU
GH PHGLGDV H[SHULPHQWDOHV �FXUUHQWxuPHWURV� R ELHQ D SDUWLU GH ORV YDORUHV REWHQLGRV
PHGLDQWH RWUR FxRGLJR GH RUGHQDGRU VXqFLHQWHPHQWH YDOLGDGR� 6LQ HPEDUJR� SDUD HVWH
HM HPSOR HO FDPSR VH GHqQLUxD GH IRUPD DQDOxuWLFD VLQ PxDV TXH LPSRQHU TXH VH YHULqTXH OD
FRQGLFLxRQ GH LQFRPSUHVLELOLGDG �YHU qJXUD �� �

UUUUUUUUUUUUUU cXXXXXXXXXXXXXX  � ����
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) LJ � � ��&DPSR GH YHORFLGDGHV HPSOHDGR SDUD OD UHVROXFLxRQ GH ORV FDVRV HQ SUHVHQFLD
GH FRQYHFFLxRQ

(O FDPSR YHFWRULDO GHqQLGR DQDOxuWLFDPHQWH \ UHSUHVHQWDGR HQ OD qJXUD � VH KD HOHJLGR
SRU VLPSOLFLGDG FRQVWDQWH HQ HO WLHPSR�
8QD YH] FRQVLGHUDGR HVWR� D FRQWLQXDFLxRQ VH SUHVHQWDQ ORV UHVXOWDGRV REWHQLGRV SDUD

XQ SUREOHPD FRQ ORV VLJXLHQWHV SDUxDPHWURV GHqQLWRULRV GHO SURFHVR�

� 'LIXVLYLGDG N  �� �o�
� 1xXPHUR GH 3xHFOHW PxD[LPR 3 H  ��� � DVXPLHQGR FRPR GLPHQVLxRQ FDUDFWHUxuVWLFD
GHO HOHPHQWR OD VHPLVXPD GH VXV GLDJRQDOHV�

� &RQGLFLRQHV GH FRQWRUQR HQ c� �DKRUD VH UHDOL]DUxD XQ xXQLFR YHUWLGR SXQWXDO� XQD
YH] FRPSUREDGR HO EXHQ IXQFLRQDPLHQWR GHO FxRGLJR SDUD YDULRV YHUWLGRV� �

� =RQD SDQWDOxDQ SHWUROHUR
# �

# Q
 � ����

� &RQGLFLRQHV GH FRQWRUQR HQ c��

UUUUUUUUUUUUUU � cQQQQQQQQQQQQQQ  r b D �  � b ���� ����

$O LJXDO TXH HQ HO SUREOHPD DQWHULRU� ORV YDORUHV QXPxHULFRV GH FDGD XQR GH ORV
FRHqFLHQWHV VH KDQ DGRSWDGR VLQ UHDOL]DU QLQJxXQ WLSR GH DQxDOLVLV GLPHQVLRQDO� \ SRU
WDQWR QR SRVHHQ VHQWLGR IxuVLFR� /RV UHVXOWDGRV REWHQLGRV SDUD HO HVWDGR HVWDFLRQDULR

��
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GHO SUREOHPD DVxu GHqQLGR VH UHSUHVHQWDQ HQ OD qJXUD �� HQ GRQGH VH FRPSDUDQ GLFKRV
UHVXOWDGRV FRQ ORV REWHQLGRV SDUD HO PLVPR SUREOHPD HQ DXVHQFLD GH FRQYHQFLxRQ�

) LJ � � ��D �6ROXFLxRQ DO SUREOHPD GH GLIXVLxRQ SXUD SDUD HO FDVR GH xXQLFR YHUWLGR DFFLGHQWDO
HQ OD ]RQD GHO SXHUWR GH /D &RUXaQD� E �6ROXFLxRQ DO SUREOHPD GH FRQYHFFLxRQ�
GLIXVLxRQ �QxXPHUR GH 3xHFOHW PxD[LPR 3 H  ���� SDUD XQ xXQLFR YHUWLGR DFFLGHQWDO
HQ OD ]RQD GHO SXHUWR GH /D &RUXaQD�

��
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&RPR VH SXHGH REVHUYDU� OD SUHVHQFLD GH OD FRQYHFFLxRQ PRGLqFD VHQVLEOHPHQWH
OD GLVWULEXFLxRQ GH FRQFHQWUDFLRQHV GH FRQWDPLQDQWH� $Vxu� VH DSUHFLD XQ LQFUHPHQWR
JHQHUDOL]DGR GHO YDORU GH OD FRQFHQWUDFLxRQ HQ WRGR HO GRPLQLR GHELGR D OD DSRUWDFLxRQ
FRQYHFWLYD DO WUDQVSRUWH WRWDO� 'H LJXDO PRGR� VH REVHUYD FxRPR HQ ODV ]RQDV PxDV
HQFHUUDGDV FRPR HQ HO PXHOOH GHO &HQWHQDULR� OD FRQFHQWUDFLxRQ GH VXVWDQFLD HV WDPELxHQ
PD\RU� GHELGR DO DUUDVWUH TXH xHVWD H[SHULPHQWD RFDVLRQDGR SRU HO FDPSR GH YHORFLGDGHV�
6H REVHUYD DVLPLVPR TXH HQ ODV ]RQDV FHUFD GHO FRQWRUQR HO PDU DELHUWR HQ GRQGH OD
YHORFLGDG HV SUxDFWLFDPHQWH QXOD ORV UHVXOWDGRV VRQ VLPLODUHV DO SUREOHPD GH GLIXVLxRQ
SXUD� 6H SXHGH DSUHFLDU IxDFLOPHQWH XQD DXUHROD HQ OD GLVWULEXFLxRQ GH FRQFHQWUDFLRQHV
TXH FRLQFLGH VHQVLEOHPHQWH FRQ OD ]RQD HQ OD TXH HO FDPSR GH YHORFLGDGHV HV GLVWLQWR GH
FHUR�

� �� 5 H VR OX F LxR Q G H X Q S U R E OH P D G H WU D Q VS R U WH F R Q F R Q Y H F F LxR Q IX H U WH

$ FRQWLQXDFLxRQ VH UHVROYHUxD XQ SUREOHPD PX\ VLPLODU DO DQWHULRU� FRQ OD VDOYHGDG GH
TXH HO PxD[LPR QxXPHUR GH 3xHFOHW H[LVWHQWH HQ ORV HOHPHQWRV GHO GRPLQLR HV DKRUD PXFKR
PD\RU TXH DQWHV� 'H HVWD IRUPD� VH HVWxD LQWHQWDQGR UHVROYHU XQ SUREOHPD HQ HO TXH
OD LQrXHQFLD GH OD FRQYHFFLxRQ HV PX\ LPSRUWDQWH� (VWH WLSR GH SUREOHPDV� WDO \ FRPR
HVWxD DPSOLDPHQWH UHIHUHQFLDGR HQ OD ELEOLRJUDIxuD� �� � �� \ FRPR VH YHUxD D FRQWLQXDFLxRQ�
SUHVHQWDQ XQ PDUFDGR FDUxDFWHU RVFLODWRULR D PHGLGD TXH OD FRQYHFFLxRQ VH KDFH PD\RU� VL
VH XWLOL]D XQ HVTXHPD GH SRQGHUDFLxRQ GH WLSR *DOHUNLQ� 3DUD HVWH SUREOHPD VH XWLOL]D HO
PLVPR FDPSR GH YHORFLGDGHV GHVFULWR HQ OD qJXUD �� VLHQGR HQ HVWH FDVR ORV SDUxDPHWURV
HPSOHDGRV SDUD GHqQLU HO SUREOHPD ORV VLJXLHQWHV�

� 'LIXVLYLGDG N  � �o�
� 1xXPHUR GH 3xHFOHW PxD[LPR 3 H  �� � DVXPLHQGR FRPR GLPHQVLxRQ FDUDFWHUxuVWLFD
GHO HOHPHQWR OD VHPLVXPD GH VXV GLDJRQDOHV�

� &RQGLFLRQHV GH FRQWRUQR HQ c��

� =RQD SDQWDOxDQ SHWUROHUR
# �

# Q
 � ����

� &RQGLFLRQHV GH FRQWRUQR HQ c��

UUUUUUUUUUUUUU � cQQQQQQQQQQQQQQ  r b D �  � b ���� ����

/RV UHVXOWDGRV FRUUHVSRQGLHQWHV DO HVWDFLRQDULR GHO SUREOHPD DQWHULRU VH HQFXHQWUDQ
HQ OD qJXUD �� &RPR VH SXHGH DSUHFLDU IxDFLOPHQWH� H[LVWHQ XQDV PDUFDGDV RVFLODFLRQHV HQ
ORV UHVXOWDGRV RIUHFLGRV SRU OD DSUR[LPDFLxRQ QXPxHULFD D OD VROXFLxRQ HQ ODV ]RQDV GH PD\RU
FRQYHFFLxRQ� 3RU OR GHPxDV� HQ HO UHVWR GHO GRPLQLR� ORV UHVXOWDGRV VRQ ORV HVSHUDGRV� HO
HIHFWR GH OD FRQYHFFLxRQ HV PXFKR PxDV LPSRUWDQWH TXH HO GH OD GLIXVLxRQ� \ SRU WDQWR ODV
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FRQFHQWUDFLRQHV HQ OD PD\RU SDUWH GHO GRPLQLR VRQ VXSHULRUHV D ODV TXH VH REWHQxuDQ HQ HO
SUREOHPD GH OD qJXUD �� GHELGR D HVWH WUDQSRUWH GH FDUxDFWHU HPLQHQWHPHQWH FRQYHFWLYR�
$GHPxDV� \ DO LJXDO TXH RFXUUxuD HQ HO DQWHULRU SUREOHPD� ODV FRQFHQWUDFLRQHV DSHQDV
YDUxuDQ FRQ UHVSHFWR D ODV GHO SUREOHPD GLIXVLYR HQ ODV ]RQDV GHO GRPLQLR SUxR[LPDV DO
FRQWRUQR HQ PDU DELHUWR HQ GRQGH HO FDPSR GH YHORFLGDGHV HV SUxDFWLFDPHQWH QXOR�

) LJ � � ��6ROXFLxRQ DO SUREOHPD GH FRQYHFFLxRQ�GLIXVLxRQ �QxXPHUR GH 3xHFOHW PxD[LPR 3 H  
��� SDUD XQ xXQLFR YHUWLGR DFFLGHQWDO HQ OD ]RQD GHO SXHUWR GH /D &RUXaQD�
$EDMR� GHWDOOH GH OD ]RQD HQ GRQGH VH SURGXFHQ RVFLODFLRQHV LPSRUWDQWHV HQ OD
VROXFLxRQ QXPxHULFD� FRLQFLGHQWH FRQ OD ]RQD GH PxD[LPD FRQYHFFLxRQ�

��
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/D DSDULFLxRQ GH HVWDV RVFLODFLRQHV SRQH GH PDQLqHVWR OR SRFR DGHFXDGR TXH UHVXOWD
XWLOL]DU HVTXHPDV GH SRQGHUDFLxRQ GH WLSR *DOHUNLQ SDUD OD UHVROXFLxRQ GH SUREOHPDV
SUHGRPLQDQWHPHQWH FRQYHFWLYRV� ([LVWHQ IRUPXODFLRQHV DOWHUQDWLYDV� �� � �� � �� � SDUD OD
HVWDELOL]DFLxRQ GH HVWH WLSR GH RVFLODFLRQHV� /RV DXWRUHV HVWDPRV GHVDUUROODQGR HQ OD
DFWXDOLGDG XQD PHWRGRORJxuD� SDUD OD GHWHUPLQDFLxRQ GH ORV SDUxDPHWURV GH HVWDELOL]DFLxRQ
HQ IRUPXODFLRQHV GH WLSR 3HWURY�*DOHUNLQ� KDELHQGR FRQVHJXLGR \D XQRV UHVXOWDGRV
FLHUWDPHQWH SURPHWHGRUHV HQ ORV SUREOHPDV UHVXHOWRV�

� & 2 1 & / 8 6 ,2 1 ( 6

(Q HVWH DUWxuFXOR VH KDQ SUHVHQWDGR GLVWLQWRV HMHPSORV GH SUREOHPDV GH WUDQVSRUWH
FRQYHFWLYR�GLIXVLYR HQ XQD ]RQD SRUWXDULD� 6H KDQ GLVFXWLGR HO WLSR GH FRQGLFLRQHV
PxDV DGHFXDGDV SDUD LPSRQHU HQ FDGD ]RQD GHO FRQWRUQR \ VH KDQ UHVXHOWR SUREOHPDV
SXUDPHQWH GLIXVLYRV HQ SULPHU OXJDU \ SRVWHULRUPHQWH FRQ FRQYHFFLxRQ FDGD YH] PxDV
HOHYDGD� 6H KD SRGLGR REVHUYDU TXH D PHGLGD TXH HO QxXPHUR GH 3xHFOHW DXPHQWD� VH
DFDEDQ SURGXFLHQGR RVFLODFLRQHV HQ OD VROXFLxRQ QXPxHULFD REWHQLGD PHGLDQWH HO 0xHWRGR
GH ORV (OHPHQWRV )LQLWRV FRQ XQ HVTXHPD GH SRQGHUDFLxRQ GH WLSR *DOHUNLQ�
6H KD SXHVWR GH PDQLqHVWR� �� �� � �� � OD SRFD LGRQHLGDG GH ODV IRUPXODFLRQHV

FRQYHQFLRQDOHV GH *DOHUNLQ SDUD OD UHVROXFLxRQ GH SUREOHPDV FRQYHFWLYDPHQWH
GRPLQDQWHV� \ VH KDQ SURSXHVWR OD XWLOL]DFLxRQ GH RWURV HVTXHPDV SDUD HVWDELOL]DU GLFKDV
IRUPXODFLRQHV� (Q OD DFWXDOLGDG ORV DXWRUHV HVWDPRV WUDEDMDQGR HQ HO GHVDUUROOR GH
XQD IRUPXODFLxRQ EDVDGD HQ HVTXHPDV GH SRQGHUDFLxRQ WLSR 3HWURY�*DOHUNLQ SDUD OD
HVWDELOL]DFLxRQ GH HVWH WLSR GH SUREOHPDV� �

5 ( ) ( 5 ( 1 & ,$ 6

>� @ (VSLQR 0� ������ � ( VWD ELOL]D FLxR Q G H OD VX SHUq FLH OLEUH HQ OD VR OX FLxR Q G H HFX D FLR Q HV
6 K D OOR Z �Z D WHU SR U HOHP HQ WR V q Q LWR V� $ S OLFD FLR Q HV 2 FHD Q RJUxD q FD V� 7HVLV 'RFWRUDO�
83&� 'HSDUWDPHQWR GH ,QJHQLHUxuD +LGUxDXOLFD� 0DUxuWLPD \ $PELHQWDO�

>�@ 3DVFXDO -�5� ������ � 8 Q P RG HOR Q X P xHULFR G H FLUFX OD FLxR Q K R UL]R Q WD O S URG X FLG D SR U

HO YLHQ WR \ OD P D UHD HQ OD UxuD G H $ UR VD �* D OLFLD � 1 : G H ( VSD aQ D �� 7HVLV 'RFWRUDO�
8QLYHUVLGDG &RPSOXWHQVH GH 0DGULG� )DFXOWDG GH &LHQFLDV )xuVLFDV�

>�@ )LJXHURD &�$� � &RORPLQDV ,� � 0RVTXHLUD *� � 1DYDUULQD )� \ &DVWHOHLUR 0� ������ �
' HVD UUR OOR G H X Q D IR UP X OD FLxR Q Q X P xHULFD ED VD G D HQ HO 0 �( �) � SD UD OD HVWD ELOL]D FLxR Q

G H S UR EOHP D V G H WUD Q VSR UWH SR U FR Q YHFFLxR Q �G LIX VLxR Q � $FWDV GHO � ,9 &RQJUHVR VREUH
0xHWRGRV 1XPxHULFRV \ VXV $SOLFDFLRQHV� � 6(01,� 6HYLOOD�

>�@ +HUPRVLOOD )� ������ � ( VWX G LR G H OD ' LVSHUVLxR Q G H & R Q WD P LQ D Q WHV HQ HO P D U P HG LD Q WH

HO 0 �( �) �� 7HVLQD GH (VSHFLDOLGDG� (�7�6� GH ,QJHQLHURV GH &DPLQRV� &DQDOHV \
3XHUWRV GH %DUFHORQD� 83&�

>�@ *DUFxuD 0� ������ � & R Q WULEX FLxR Q D O ( VWX G LR G H OD & LUFX OD FLxR Q 0 D ULQ D P HG LD Q WH HO
0 xHWRG R G H OR V ( OHP HQ WR V ) LQ LWR V� 7HVLV 'RFWRUDO� 83&� 'HSDUWDPHQWR GH ,QJHQLHUxuD
+LGUxDXOLFD� 0DUxuWLPD \ $PELHQWDO�
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>�@ 6DUUDWH -� ������ � 0 RG HOL]D FLxR Q Q X P xHULFD G H OD LQ WHUD FFLxR Q r X LG R �VxR OLG R UxuJLG R �

' HVD UUR OOR G H D OJR ULWP R V� JHQ HUD FLxR Q G H P D OOD V \ D G D S WD ELOLG D G � 7HVLV 'RFWRUDO�
(�7�6� GH ,QJHQLHURV GH &DPLQRV� &DQDOHV \ 3XHUWRV GH %DUFHORQD� 83&� �

>�@ )LJXHURD &�$�� &RORPLQDV ,� ������ � $ S OLFD FLxR Q G HO 0 xHWRG R G H OR V ( OHP HQ WR V
) LQ LWR V HQ S UR EOHP D V G H P HFxD Q LFD G H r X LG R V� HVWX G LR � UHVR OX FLxR Q \ WxHFQ LFD V G H

HVWD ELOL]D FLxR Q G H OD HFX D FLxR Q G HO WUD Q VSR UWH SR U FR Q YHFFLxR Q �G LIX VLxR Q � 5HVHDUFK 5HSRUW�
(�7�6�,�&�&�3� 8QLYHUVLGDG GH /D &RUXaQD�

>�@ 1DYDUULQD )� � /xRSH]�)RQWxDQ 6� � &RORPLQDV ,� � %HQGLWR (� DQG &DVWHOHLUR 0� ������ �
+ LJK 2 UG HU 6 K D SH ' HVLJQ 6 HQ VLYLW\� $ 8 Q Lq HG $ S S URD FK � &RPSXWHU 0HWKRGV LQ
$SSOLHG 0HFKDQLFV DQG (QJLQHHULQJ �HQ SUHQVD� �

>�@ &DUH\ *� )� DQG 2GHQ -� 7� ������ � ) LQ LWH ( OHP HQ WV� ) OX LG 0 HFK D Q LFV� 9 R OX P H 9 ,�
3UHQWLFH�+DOO�

>��@ &RGLQD 5� ������ � ' X HV IR UP X OD FLR Q V Q X P wHULTX HV SHU D O S UR EOHP D G H r X [
LQ FR P S UHVVLEOH � 7HVLQD GH (VSHFLDOLGDG� 8QLYHUVLWDW 3ROLWwHFQLFD GH &DWDOXQ\D�

>�� @ &RGLQD 5� ������ � & R P SD ULVR Q R I 6 R P H ) LQ LWH ( OHP HQ W 0 HWK RG V IR U 6 R OYLQ J WK H
' Lp X VLR Q �& R Q YHFWLR Q �5 HD FWLR Q ( TX D WLR Q � 3XEOLFDWLRQ &,01( 1R� ����

>��@ 2aQDWH (� ������ � ' HULYD WLR Q R I VWD ELOL]HG HTX D WLR Q V IR U Q X P HULFD O VR OX WLR Q R I

D G YHFWLYH�G Lp X VLYH WUD Q VSR UW D Q G r X LG r R Z S UR EOHP V� &RPSXWHU 0HWKRGV LQ $SSOLHG
0HFKDQLFV DQG (QJLQHHULQJ� ��� � ��������

>��@ &RGLQD 5� ������ � 2 Q 6 WD ELOL]HG ) LQ LWH ( OHP HQ W 0 HWK RG V IR U / LQ HD U 6 \VWHP V R I
& R Q YHFWLR Q �' Lp X VLR Q �5 HD FWLR Q ( TX D WLR Q V� 3XEOLFDWLRQ &,01( 1R� ����

>��@ -XDQHV 5� ������ � 8 Q FxRG LJR SD UD OD P RG HOL]D FLxR Q WULG LP HQ VLR Q D O G H r X MR \ WUD Q VSR UWH�
' HVD UUR OOR \ D S OLFD FLxR Q G H X Q FxRG LJR G H HOHP HQ WR V q Q LWR V SD UD OD UHVR OX FLxR Q G H OD V

HFX D FLR Q HV G H r X MR � WUD Q VSR UWH G H VR OX WR V UHD FWLYR V \ WUD Q VSR UWH G H FD OR U HQ P HG LR V
SR UR VR V \ IUD FWX UD G R V WULG LP HQ VLR Q D OHV� 5HVHDUFK 5HSRUW� (�7�6�,�&�&�3� 8QLYHUVLGDG
GH /D &RUXaQD�
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