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,QLFLDOPHQWH TXHUR DJUDGHFHU DR $ED SRU WHU FKHJDGR DWp HVVD HWDSD GH

FRQFOXVmR GR FXUVR� Vy HX H HOH VDEHPRV FRPR IRL GLItFLO H TXH GXUDQWH WRGR HVVH

SURFHVVR WLYH TXH DEULU PmR GH PXLWDV FRLVDV H PXLWDV SHVVRDV SDUD FKHJDU DWp

DTXL� PDV HOH QR VHX LPHQVR DPRU H FXLGDGR VHPSUH PH PRVWURX TXH HX HUD IRUWH�

FDSD] H TXH FRQVHJXLULD� SRU LVVR REULJDGD PHX $ED� PHX SDL� PHX 'HXV H PHX

SURYHGRU� (P VHJXQGR OXJDU DJUDGHoR D PLP SRU WHU FRQVHJXLGR FRQFOXLU HVVH FLFOR�

VHL GH WRGDV DV GLILFXOGDGHV H HVIRUoRV� GDV FRQTXLVWDV H GHUURWDV� SRU LVVR VRX

JUDWD�D�PLP�SRU�WHU�OHYDQWDGR�D�FDEHoD�WRGRV�RV�GLDV�H�VHJXLGR�HP�IUHQWH��REULJDGD�

(P VHJXLGD DJUDGHoR D PLQKD PmH� 'RQD 1LOLD� PXOKHU IRUWH H JXHUUHLUD� WH

DJUDGHoR SHOD YLGD H SHOR DPRU TXH VHL TXH WHQV SRU PLP� QHP VHPSUH DFHUWD FRPR

PmH� PDV GR IXQGR GR PHX FRUDomR HX FRPSUHHQGR H QDGD GLPLQXL R DPRU TXH

VLQWR SRU YRFr� 2EULJDGD WDPEpP PHX SDL�SDGUDVWR� VHL TXH WRUFH PXLWR SHOR PHX

FUHVFLPHQWR H DJUDGHoR SRU WHU DMXGDGR PLQKD PmH D FXLGDU GH PLP� 0LQKD JUDWLGmR

WDPEpP p GLUHFLRQDGD DRV PHXV LUPmRV *HQL H *HQLOVRQ� VRX JUDWD D 'HXV SRU VXDV

YLGDV� 6RX JUDWD SHOD YLGD GR )HUQDQGR� TXH PH DSRLRX EDVWDQWH H PH GHX

FRQGLo}HV GH FRQFOXLU� $R PHX DPLJR�LUPmR 6LGQH\ H -RmR� TXH D IDFXOGDGH PH GHX

H TXH WDQWR PH DMXGRX H RULHQWRX� DR PHX HWHUQR DPLJR &tFHUR TXH HVWDUi VHPSUH

HP�PHX�FRUDomR��-RVXp������WH�DPDUHL�SUD�VHPSUH�H�WH�HQFRQWUR�QD�RXWUD�YLGD�

$JRUD PHX DJUDGHFLPHQWR YDL D PLQKD RULHQWDGRUD� 3URI� 'U�� $OLQH )LGHOLV�

REULJDGD SHOD DMXGD H SRU WRGD DWHQomR GDGD QD FRQVWUXomR GHVVH WUDEDOKR�

$JUDGHoR D DOJXQV DPLJRV IHLWRV QD IDFXOGDGH TXH PH DMXGDUDP QR SHUFXUVR GHVWH

FXUVR� $JUDGHoR D WRGRV TXH GH PDQHLUD GLUHWD RX LQGLUHWD PH LPSXOVLRQDUDP D

FKHJDU�DWp�DTXL�

'HVHMR R PHOKRU TXH HVVD WHUUD SRVVD RIHUHFHU SDUD YLGD GH FDGD XP GH

YRFrV� PDLV XPD YH] DJUDGHoR D WRGRV H HVSHUR TXH D YLGD VHMD JHQHURVD H GRFH�

TXH�'HXV�QRV�DEHQoRH�
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(P ����� QD FLGDGH FKLQHVD GH :XKDQ� XP JUXSR GH SDFLHQWHV WHYH R GLDJQyVWLFR

GH SQHXPRQLD FXMD FDXVD HUD GHVFRQKHFLGD� SURYRFDGD SRU XP QRYR YtUXV TXH

DQWHULRUPHQWH QmR KDYLD VLGR GHWHFWDGR HP KXPDQRV� SRVWHULRUPHQWH LGHQWLILFDGR

FRPR FRURQDYtUXV � GD VtQGURPH UHVSLUDWyULD DJXGD JUDYH �6$56�&R9���� FDXVDGRU

GD GRHQoD &RYLG���� D TXDO PDQLIHVWD�VH DWUDYpV GRV VLQWRPDV� IHEUH� WRVVH VHFD�

GLILFXOGDGH GH UHVSLUDU� FHIDOHLDV H SQHXPRQLDV� SRGHQGR OHYDU D LQVXILFLrQFLD

UHVSLUDWyULD SURJUHVVLYD GHYLGR D GDQRV DOYHRODU H PRUWH� 'HVGH R LQtFLR GD QRYD

SDQGHPLD� KRXYH XPD EXVFD FRQVWDQWH SRU IiUPDFRV SDUD SURILOD[LD H WUDWDPHQWR GD

&RYLG���� YiULRV PHGLFDPHQWRV WrP VLGR XWLOL]DGRV GH IRUPD RII�ODEHO� RX VHMD� SDUD

ILQV QmR GHVFULWRV QD EXOD� FRP EDVH HP UHODWRV GH DWLYLGDGH FRQWUD R YtUXV HP

HVWXGR LQ YLWUR RX HVWXGRV HP KXPDQRV FRP JUDQGHV OLPLWDo}HV PHWRGROyJLFDV�

'HVWD IRUPD� HVWH WUDEDOKR SRVVXL FRPR REMHWLYR SULPRUGLDO UHDOL]DU XPD H[SRVLomR

GDV SULQFLSDLV UHDo}HV DGYHUVDV GRV PHGLFDPHQWRV EDVH TXH FRPS}HP R NLW FRYLG

DWUDYpV GH XPD UHYLVmR QDUUDWLYD GD OLWHUDWXUD� VHP UHODFLRQDU RV PHGLFDPHQWRV DTXL

DERUGDGRV D H[LVWrQFLD GH HILFiFLD RX QmR DR WUDWDPHQWR GD &RYLG���� PHVPR FRP

D H[LVWrQFLD GH HYLGrQFLDV FLHQWtILFDV UHODWLYDV j LQHILFiFLD GHVVH NLW� WDQWR SDUD

WUDWDPHQWR FRPR SDUD SUHYHQomR� &RQFOXL�VH TXH QR DWXDO FRQWH[WR� RV

TXHVWLRQDPHQWRV GHVVDV UHDo}HV VXUJHP FRPR XPD WHPiWLFD TXH PHUHFH DWHQomR�

SRLV HQYROYH VD~GH� GHVHQYROYLPHQWR H HFRQRPLD� $VVLP� HVSHUD�VH TXH R SUHVHQWH

WUDEDOKR SRVVD VRPDU DR GHEDWH H FRQWULEXLU SDUD D GLVFXVVmR D UHVSHLWR GR XVR

GHVVHV PHGLFDPHQWRV FRPR WHUDSLD IDUPDFROyJLFD GD &RYLG��� H FRQWULEXLU SDUD D

FRQVROLGDomR GD LPSRUWkQFLD GH FRQVLGHUDU DV UHDo}HV DGYHUVDV GHVVHV

PHGLFDPHQWRV�H�RV�ULVFRV�j�VD~GH�GR�SDFLHQWH�

3DODYUDV�FKDYH� .LW�&RYLG��6$56�&R9����3DQGHPLD��7UDWDPHQWR GD�&29,'���
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,Q ����� LQ WKH &KLQHVH FLW\ RI :XKDQ� D JURXS RI SDWLHQWV ZDV GLDJQRVHG ZLWK

SQHXPRQLD ZKRVH FDXVH ZDV XQNQRZQ� FDXVHG E\ D QHZ YLUXV WKDW KDG QRW

SUHYLRXVO\ EHHQ GHWHFWHG LQ KXPDQV� ODWHU LGHQWLILHG DV VHYHUH DFXWH UHVSLUDWRU\

V\QGURPH FRURQDYLUXV � �6$56� &R9���� ZKLFK FDXVHV WKH &RYLG��� GLVHDVH� ZKLFK

PDQLIHVWV LWVHOI WKURXJK V\PSWRPV� IHYHU� GU\ FRXJK� GLIILFXOW\ EUHDWKLQJ� KHDGDFKH

DQG SQHXPRQLD� ZKLFK FDQ OHDG WR SURJUHVVLYH UHVSLUDWRU\ IDLOXUH GXH WR DOYHRODU

GDPDJH DQG GHDWK� 6LQFH WKH EHJLQQLQJ RI WKH QHZ SDQGHPLF� WKHUH KDV EHHQ D

FRQVWDQW VHDUFK IRU GUXJV IRU WKH SURSK\OD[LV DQG WUHDWPHQW RI &RYLG���� VHYHUDO

GUXJV KDYH EHHQ XVHG RII�ODEHO� WKDW LV� IRU SXUSRVHV QRW GHVFULEHG LQ WKH SDFNDJH

LQVHUW� EDVHG RQ UHSRUWV RI DFWLYLW\ DJDLQVW WKH YLUXV LQ LQ YLWUR VWXG\ RU KXPDQ VWXGLHV

ZLWK PDMRU PHWKRGRORJLFDO OLPLWDWLRQV� ,Q WKLV ZD\� WKLV ZRUN KDV WKH SULPDU\ REMHFWLYH

RI H[SRVLQJ WKH PDLQ DGYHUVH UHDFWLRQV RI WKH EDVH GUXJV WKDW PDNH XS WKH FRYLG NLW

WKURXJK D QDUUDWLYH UHYLHZ RI WKH OLWHUDWXUH� ZLWKRXW UHODWLQJ WKH GUXJV GLVFXVVHG KHUH

WR WKH H[LVWHQFH RU QRW RI HIIHFWLYHQHVV LQ WKH WUHDWPHQW RI &RYLG���� � HYHQ ZLWK WKH

H[LVWHQFH RI VFLHQWLILF HYLGHQFH UHJDUGLQJ WKH LQHIIHFWLYHQHVV RI WKLV NLW� ERWK IRU

WUHDWPHQW DQG SUHYHQWLRQ� ,W LV FRQFOXGHG WKDW LQ WKH FXUUHQW FRQWH[W� WKH TXHVWLRQV RI

WKHVH UHDFWLRQV HPHUJH DV D WKHPH WKDW GHVHUYHV DWWHQWLRQ� DV LW LQYROYHV KHDOWK�

GHYHORSPHQW DQG HFRQRP\� 7KXV� LW LV H[SHFWHG WKDW WKH SUHVHQW ZRUN FDQ DGG WR WKH

GHEDWH DQG FRQWULEXWH WR WKH GLVFXVVLRQ UHJDUGLQJ WKH XVH RI WKHVH GUXJV DV D

SKDUPDFRORJLFDO WKHUDS\ IRU &RYLG��� DQG FRQWULEXWH WR WKH FRQVROLGDWLRQ RI WKH

LPSRUWDQFH RI FRQVLGHULQJ WKH DGYHUVH UHDFWLRQV RI WKHVH GUXJV DQG WKH KHDOWK ULVNV�

RI�WKH�SDWLHQW�

.H\ZRUGV� .LW�&RYLG��6$56�&R9����3DQGHPLF��7UHDWPHQW RI�&29,'���
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(P :XKDQ �&KLQD� HP ����� XP JUXSR GH SDFLHQWHV WHYH R GLDJQyVWLFR GH

SQHXPRQLD GH FDXVD GHVFRQKHFLGD� FDXVDGD SRU XP QRYR YtUXV TXH DQWHULRUPHQWH

QmR KDYLD VLGR GHWHFWDGR HP KXPDQRV RX DQLPDLV �;8 HW DO�� ������ 3RVWHULRUPHQWH�

IRL LGHQWLILFDGR H GHQRPLQDGR FRPR FRURQDYtUXV � GD VtQGURPH UHVSLUDWyULD DJXGD

JUDYH �6$56�&R9���� FDXVDGRU GD GRHQoD &RYLG���� D TXDO VH PDQLIHVWD FRP

VLQWRPDV FOtQLFRV WtSLFRV FRPR� IHEUH� WRVVH VHFD� GLILFXOGDGH GH UHVSLUDU �GLVSQHLD��

FHIDOHLDV H SQHXPRQLDV� 3RGH UHVXOWDU QD LQVXILFLrQFLD UHVSLUDWyULD SURJUHVVLYD

GHYLGR�D�GDQRV�DOYHRODU�H�PRUWH��=+28�HW�DO���������

2 6$56� &R9�� VH HVSDOKRX PXQGLDOPHQWH� FRP WRWDO GH PDLV GH ���

PLOK}HV GH FDVRV� FKHJDQGR D PDLV GH � PLOK}HV GH PRUWHV �:+2� ������ 1R %UDVLO

R SULPHLUR FDVR GD &RYLG��� IRL UHJLVWUDGR HP IHYHUHLUR GH ���� �5,%(,52 HW DO��

����� H DWXDOPHQWH RFXSD R WHUFHLUR OXJDU QR UDQNLQJ PXQGLDO� FRP PDLV GH ��

PLOK}HV�GH�FDVRV�FRQILUPDGRV�GD�GRHQoD��:+2��������

$ WUDQVPLVVmR VH Gi GH SHVVRD SDUD SHVVRD SRU PHLR GH VHFUHo}HV

UHVSLUDWyULDV� LQFOXLQGR JRWtFXODV JHUDGDV SHOD WRVVH� HVSLUUR H IDOD� (VVH SURFHVVR

GH GLVVHPLQDomR TXDQGR SRU PHLR GH FRQWDWR SHVVRDO� VXSHUItFLHV FRQWDPLQDGDV RX

I{PLWHV FRQWLQXD TXDQGR DV LQWHUYHQo}HV QmR IDUPDFrXWLFDV� FRPR KLJLHQH GDV

PmRV� XVR GH PiVFDUDV H GLVWDQFLDPHQWR VRFLDO DGHTXDGR QmR VmR DSOLFDGRV GH

IRUPD FRQVLVWHQWH� (P DPELHQWHV LQWHUQRV VXEPHWLGRV j SRXFD YHQWLODomR� R YtUXV

SRGH SHUPDQHFHU FRP DOWR SRWHQFLDO LQIHFFLRVR FRPR DHURVVyLV SRU KRUDV� SRGHQGR

VH GHVORFDU SRU PHWURV DWp DGHULU D XPD VXSHUItFLH H VREUHYLYHU SRU DWp � GLDV

�75,**/(�HW�DO���������

'HVGH R LQtFLR GD SDQGHPLD� D EXVFD SRU IiUPDFRV FRPR SURILOD[LD RX

WUDWDPHQWR GD &RYLG��� p FRQVWDQWH� 9iULRV PHGLFDPHQWRV WrP VLGR XVDGRV GH

IRUPD RII�ODEHO� RX VHMD� SDUD ILQV QmR GHVFULWRV QD EXOD� FRP EDVH HP UHODWRV GH

DWLYLGDGH FRQWUD R YtUXV HP HVWXGR LQ YLWUR RX HVWXGRV HP KXPDQRV� SRUpP FRP

LPSRUWDQWH OLPLWDo}HV PHWRGROyJLFDV �$/9(/,12�6,/9$ HW DO�� ������ 2 VXFHVVR GH

HQFRQWUDU YDFLQDV FRP DOWD HILFiFLD SDUD D &RYLG��� QmR VH HVWHQGHX DWp R

PRPHQWR SDUD WUDWDPHQWR DQWLYLUDO �<$98= 	 d(/,.<857� ������ $SHVDU GH

HYLGrQFLDV GH LQXWLOLGDGH UHODWDGDV SRU YiULRV HVWXGRV� PHGLFDPHQWRV FRPR D

KLGUR[LFORURTXLQD� DLQGD FRQWLQXDP VHQGR SUHVFULWRV H XWLOL]DGRV SHOD SRSXODomR
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$ GHIHVD GR WUDWDPHQWR SUHFRFH QR %UDVLO GHX RULJHP DR FKDPDGR ³NLW FRYLG´�

VHQGR GHQRPLQDGR WDPEpP FRPR WUDWDPHQWR SUHFRFH SDUD D &RYLG���� &RQVLVWH HP

XPD FRPELQDomR GH PHGLFDPHQWRV TXH WHP SRU REMHWLYR ID]HU XPD LQWHUYHQomR

LQLFLDO RX DJLU FRPR XPD SURILOD[LD GD GRHQoD� SRUpP Ki DOJXQV PHVHV Mi H[LVWHP

HYLGrQFLDV FLHQWtILFDV UHODWLYDV j LQHILFiFLD GHVVH �NLW�� WDQWR SDUD WUDWDPHQWR FRPR

SDUD SUHYHQomR GD &29,'���� (VWH SRVVXL FRPSRVLomR YDULiYHO TXH GHSHQGH GH

FDGD HVWDGR� SRUpP RV PHGLFDPHQWRV EDVH LQFOXtGRV FRP PDLV IUHTXrQFLD VmR� D

FORURTXLQD�KLGUR[LFORURTXLQD� D LYHUPHFWLQD� D D]LWURPLFLQD� D QLWD]R[DQLGD H RV

FRUWLFyLGHV VLVWrPLFRV� 'H DFRUGR FRP R SURWRFROR GD VHFUHWDULD GH VD~GH GH FDGD

(VWDGR� SRGH VHU LQFOXtGR D HVVD FRPSRVLomR RV VXSOHPHQWRV GH ]LQFR� D YLWDPLQD

&� D YLWDPLQD ' H R SDUDFHWDPRO �0HOR HW DO�� ����� )85/$1 	 &$5$0(//,� ������

$ PRQWDJHP GR NLW IXQGDPHQWRX�VH QD LGHLD GH TXH� VH RV SDFLHQWHV IRVVHP

WUDWDGRV SUHFRFHPHQWH FRP HVVHV PHGLFDPHQWRV� VHULD SRVVtYHO SUHYHQLU R

DJUDYDPHQWR GD GRHQoD �)85/$1 	 &$5$0(//,� ������ 6HQGR GLVSRQLELOL]DGR HP

DOJXQV HVWDGRV EUDVLOHLUR QDV XQLGDGHV EiVLFDV GH VD~GH DSyV DYDOLDomR PpGLFD

�6$1726�3,172�HW�DO���������

$ EXVFD LQFDQViYHO SRU XPD WHUDSLD HILFD] FRQWUD D &RYLG���� UHVXOWRX QD

GLVVHPLQDomR GH LQIRUPDo}HV VREUH PHGLFDPHQWRV FRPR WHUDSLDV VDOYDGRUDV GH

JUDQGH SRWHQFLDO� ID]HQGR FRP TXH HOHV IRVVHP LQFOXtGRV GH PDQHLUD JOREDO DRV

SURWRFRORV GH WUDWDPHQWR� SRGHQGR OHYDU DR XVR HP H[FHVVR SRU DXWRPHGLFDomR RX

LQGLFDomR PpGLFD� WUD]HQGR FRPR FRQVHTXrQFLDV ULVFRV GH UHDo}HV DGYHUVDV

�)$/$9,*1$ HW DO�� ������ $V 5HDo}HV DGYHUVDV D PHGLFDPHQWRV �5$0V� WUD]HP

JUDQGHV LPSDFWRV HFRQ{PLFRV H VmR FRQVLGHUDGDV FRPR XP JUDYH SUREOHPD GH

VD~GH S~EOLFD� FRQWULEXLQGR SDUD R DXPHQWR GD PRUELPRUWDOLGDGH H JDVWRV WDQWR

SDUD R SDFLHQWH FRPR SDUD RV VLVWHPDV GH VD~GH� SURORQJDQGR WHPSR GH LQWHUQDomR

H DJUDYDQGR D EXVFD SRU OHLWRV SDUD QRYRV LQIHFWDGRV TXH QHFHVVLWDP GH LQWHUQDomR

KRVSLWDODU��0(/2�HW�DO���������

'LDQWH GLVVR� HVWH WUDEDOKR SRVVXL FRPR REMHWLYR SULPRUGLDO UHDOL]DU XPD

H[SRVLomR GDV SULQFLSDLV UHDo}HV DGYHUVDV GRV PHGLFDPHQWRV EDVH TXH FRPS}HP

R NLW FRYLG DWUDYpV GH XPD UHYLVmR QDUUDWLYD GD OLWHUDWXUD� VHP UHODFLRQDU RV

PHGLFDPHQWRV�DTXL�DERUGDGRV�j�H[LVWrQFLD�GH�HILFiFLD�DR�WUDWDPHQWR�GD�&RYLG����
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'HVFREHUWR QD GpFDGD GH ����� R FRURQDYtUXV p XPD IDPtOLD GH YtUXV GH

51$� TXH QRUPDOPHQWH HP PDPtIHURV H SiVVDURV FDXVDP LQIHFo}HV UHVSLUDWyULDV H

LQWHVWLQDLV� 4XDQGR VH UHIHUH D KXPDQRV� RV FRURQDYtUXV JHUDOPHQWH FDXVDP

LQIHFo}HV OHYHV GR WUDWR UHVSLUDWyULR VXSHULRU �+$%$6 HW DO�� ������ 1R VXGHVWH GD

&KLQD H +RQJ .RQJ H GHSRLV VH HVSDOKDQGR SRU YiULDV SDUWHV GR PXQGR� HP �����

KRXYH XP VXUWR DVVRFLDGR DR FRURQDYtUXV� OHYDQGR DR TXDGUR GH VtQGURPH

UHVSLUDWyULD DJXGD JUDYH �6$56�� QR TXDO D MXQomR GD VtQGURPH DVVRFLDGR j IDPtOLD

GR FRURQDYtUXV IRL GHQRPLQDGD 6$56�FRURQDYtUXV �6$56�&R9�� RQGH R PHVPR

WURX[H SHUGDV HFRQ{PLFDV VLJQLILFDWLYDV H GHVWDTXH SDUD VHX SRWHQFLDO SDQGrPLFR�

3DVVDQGR GH] DQRV� HP ����� VXUJLX XP VHJXQGR FRURQDYtUXV� R FRURQDYtUXV GD

VtQGURPH UHVSLUDWyULD GR 2ULHQWH 0pGLR �0(56�&R9�� OHYDQGR HVVH QRPH SHOR VHX

VXUJLPHQWR HP SDtVHV GR 2ULHQWH 0pGLR� 1HVVH PHVPR DQR R YtUXV IRL LVRODGR SHOD

SULPHLUD�YH]�H�WDPEpP�FRQVLGHUDGR�DOWDPHQWH�SDWRJrQLFR��%25%$�HW�DO��������

(P GH]HPEUR GH ����� IRUDP UHJLVWUDGRV QR KRVSLWDO GH :XKDQ� &KLQD� RV

SULPHLURV FDVRV GD QRYD GRHQoD SURYRFDGD SHOR QRYR FRURQDYtUXV �YtUXV

6$56�&R9���� FRQKHFLGR SRU FDXVDU D GRHQoD GD &RYLG���� WHQGR FRPR GLDJQyVWLFR

LQLFLDO SQHXPRQLD GH HWLRORJLD GHVFRQKHFLGD �5$+0$1 HW DO�� ������ $ 2UJDQL]DomR

0XQGLDO GH 6D~GH �206� GHFODURX HP �� GH MDQHLUR GH ���� HPHUJrQFLD JOREDO� HP

UHVSRVWD DR VXUWR GH FRURQDYtUXV QD &KLQD� UHFRQKHFHQGR TXH R 6$56�&R9�� WHP R

SRWHQFLDO GH VH HVSDOKDU JOREDOPHQWH� SRGHQGR SURYRFDU XPD SDQGHPLD� 1mR PXLWR

WDUGH� HP �� GH PDUoR GH ����� D 206 FODVVLILFRX D &RYLG��� FRPR XPD SDQGHPLD

PXQGLDO��6+$50$�HW�DO���������

����0HFDQLVPR�GD�LQIHFomR�YLUDO�GR�6$56�&R9��

2 6$56�&R9�� p XP EHWDFRURQDYtUXV� GH 51$ GH ILWD VLPSOHV SOHRPyUILFR

TXH XWLOL]D FRPR SULQFLSDO IDWRU GH OLJDomR SDUD HQWUDU QD FHOXODU R UHFHSWRU GH

VXSHUItFLH FHOXODU GD HQ]LPD GH FRQYHUVmR GD DQJLRWHQVLQD KXPDQD � �$&(��

DWUDYpV GD JOLFRVLODomR �1,78/(6&8 HW DO�� ������ $ $&(� p H[SUHVVD HP



��

DEXQGkQFLD QD VXSHUItFLH GDV FpOXODV GR HQGRWpOLR� GRV ULQV� GRV SXOP}HV H GRV

RXWURV�yUJmRV��6&+2/=�HW�DO���������

2 YtUXV GHSHQGH GH FRPSRQHQWHV GD PHPEUDQD SODVPiWLFD FRPR RV

JDQJOLRVtGHRV� HVSHFLDOPHQWH *0��� TXH QDV SODWDIRUPDV GH PHPEUDQD GH

MDQJDGDV OLStGLFDV YmR DWXDU FRPR FRIDWRUHV GH IL[DomR �*$875(7 HW DO�� ������ $

HQWUDGD GR YtUXV QD FpOXOD HVWi GLUHWDPHQWH UHODFLRQDGD j SURWHtQD VSLNH �6� GR

6$56�&R9��� SRU HOD LQWHUDJLU FRP D $&(� �)LJXUD ��� $ 6 FRPSUHHQGH GXDV

VXEXQLGDGHV IXQFLRQDLV� D UHVSRQViYHO SHOD OLJDomR DR UHFHSWRU GD FpOXOD

KRVSHGHLUD� D VXEXQLGDGH 6�� H D UHVSRQViYHO SHOD IXVmR GDV PHPEUDQDV YLUDO H

FHOXODU��VXEXQLGDGH�6���:$//6�HW�DO���������$OH[DQGHU�HW�DO���������

$SyV HVVH SURFHVVR GH LQWHUDomR� R YtUXV SHQHWUD QD FpOXOD SRU HQGRFLWRVH

�(&+(9(55Ë$�(61$/ HW DO�� ������ 3RVWHULRUPHQWH� SURWHDVHV OLVRVV{PLFDV FRPR

D SURWHDVH VHULQD WUDQVPHPEUDQD WLSR ,, VHULQD � �703566�� SUHVHQWH QD FpOXOD GR

KRVSHGHLUR SURPRYH D FDSWDomR YLUDO SRU FOLYDU D $&(�� DWLYDU D SURWHtQD 6 GR

6$56�&R9�� H PHGLDU D IXVmR GDV PHPEUDQD YLUDO H GD FpOXOD KRVSHGHLUD GR

HSLWpOLR�UHVSLUDWyULR��1,78/(6&8�HW�DO����������)LJXUD����

)LJXUD �� 3URFHVVR GH HQWUDGD GR 6$56�&R9�� QD FpOXOD KRVSHGHLUD�

)RQWH�$OH[DQGHU HW DO�� ����



��

$SyV D HQWUDGD QD FpOXOD RV KHWHURGtPHURV GH LPSRUWLQD Į�ȕ� �,03Į�ȕ�� VH

OLJD j SURWHtQD GR QXFOHRFDSVtGHR YLUDO� IRUPDQGR XP FRPSOH[R� TXH HQWUD QR Q~FOHR

DWUDYpV GH SRURV QXFOHDUHV �13&� H HVWDQGR QR Q~FOHR VH VHSDUD� SURYRFDQGR D

UHGXomR GD UHDomR DQWLYLUDO �6+,5$=, HW DO�� ����� �)LJXUD ��� 1DWXUDOPHQWH DV

FpOXODV LQIHFWDGDV OLEHUDP LQWHUIHURQ �,)1�� TXH VH OLJD DRV UHFHSWRUHV GH ,)1 �, H ,,�

QDV FpOXODV YL]LQKDV� VLQDOL]DQGR TXH Ki XP DWDTXH YLUDO� $V SURWHtQDV GR

6$56�&R9��� FRPR D 25)�D� 25)� H D 163�� VXSULPHP D VLQDOL]DomR GH ,)1�,�

ID]HQGR FRP TXH DV FpOXODV DR UHGRU GDV FpOXODV LQIHFWDGDV QmR UHFHEDP RV VLQDLV

GR ,)1 SURWHWRUHV� SHUPLWLQGR TXH R YtUXV VH HVSDOKH H VH PXOWLSOLTXH VHP QHQKXP

LPSHGLPHQWR��0$768<$0$�HW�DO���������6+,5$=,�HW�DO���������

)LJXUD �� $ SURWHtQD VSLNH QR HQYHORSH YLUDO OLJD�VH DR UHFHSWRU $&(� H HQWUD QD FpOXOD SRU

HQGRFLWRVH� RQGH ,03Į�ȕ� VH OLJD j SURWHtQD GR QXFOHRFDSVtGHR YLUDO� 2 FRPSOH[R HQWUD QR Q~FOHR

SDUD UHGX]LU D UHDomR DQWLYLUDO�

)RQWH� 6+,5$=, H W DO�� ����

$ UHSOLFDomR H OLEHUDomR GR YtUXV QDV FpOXODV HSLWHOLDLV DOYHRODUHV SURYRFD

SLURSWRVH H D OLEHUDomR GH SDGU}HV PROHFXODUHV DVVRFLDGRV D SDWyJHQRV�



��

GHVHQFDGHDQGR D JHUDomR GH RXWUDV FLWRFLQDV H TXLPLRFLQDV SUy�LQIODPDWyULDV� FRPR

LQWHUOHXFLQDV ��� �� � H ���� SURWHtQD TXLPLRDWUDHQWH GH PRQyFLWRV� ,)1 �Ȗ H Į�� IDWRU

HVWLPXODGRU GH FRO{QLDV GH JUDQXOyFLWRV �*�&6)�� SURWHtQDV LQIODPDWyULDV GH

PDFUyIDJRV ��Į H �ȕ�� (VVD LQWHQVD VHFUHo}HV DWUDL RXWUDV FpOXODV GR VLVWHPD LPXQH

FRPR RV PRQyFLWRV� PDFUyIDJRV H OLQIyFLWRV 7 GR VDQJXH� JHUDQGR DLQGD PDLV XP

SURFHVVR LQIODPDWyULR QR KRVSHGHLUR �)$17,1, HW DO�� ����� 7$< HW DO�� �����

(&+(9(55Ë$�(61$/�HW�DO���������

����5HGLUHFLRQDPHQWR�GH�IiUPDFRV�SDUD�R�WUDWDPHQWR�GD�&RYLG����H�DV�5$0V

2V SHVTXLVDGRUHV VH HPSHQKDUDP SDUD HQFRQWUDU QRYRV WUDWDPHQWRV H R

UHSRVLFLRQDPHQWR GH IiUPDFRV GLVSRQtYHO QR PHUFDGR VXUJLX GH PDQHLUD QDWXUDO

FRPR XPD DOWHUQDWLYD PDLV VHJXUD H YLiYHO GHYLGR DR FXUWR SHUtRGR GH WHPSR�

RFRUUHQGR SRU PHLR GH WULDJHQV IHQRWtSLFDV VHJXLGD GH HQVDLRV FOtQLFRV GH IDVH � H

�� (VVD VHOHomR RFRUUHX SDUD DWHQGHU DV GHPDQGDV XUJHQWHV TXH D SDQGHPLD

RFDVLRQRX �)(55(,5$ 	 $1'5,&238/2� ������ (VVH UHSRVLFLRQDPHQWR WUiV

DOJXPDV YDQWDJHQV� FRPR WHPSR H FXVWRV GH GHVHQYROYLPHQWRV UHGX]LGRV� GHYLGR

RV WHVWHV GH VHJXUDQoD �SUp�FOtQLFD H FOtQLFD�� RV SURWRFRORV GH IRUPXODo}HV H D

SURGXomR HP ODUJD HVFDOD Mi HVWDUHP EHP HVWDEHOHFLGRV �)(55(,5$ 	

$1'5,&238/2� ������ 2 UHGLUHFLRQDPHQWR GH PHGLFDPHQWRV DFHOHURX R

GHVHQYROYLPHQWR GH PHGLFDPHQWRV HP UHODomR j SDUWH HFRQ{PLFD� HQWUHWDQWR D

EXVFD SHOR PHGLFDPHQWR FRP DOWR SRWHQFLDO WHUDSrXWLFR QHJOLJHQFLRX RV SHUILV

H[DWRV�GH�VHJXUDQoD�H�WR[LFLGDGH�GRV�PHGLFDPHQWRV�SURSRVWRV��&+,8�HW�DO���������

$V 5$0V TXDQGR HQFRQWUDGDV DXPHQWDP R QtYHO GH FRPSOH[LGDGH DR PDQHMR

GRV SDFLHQWHV DFRPHWLGRV FRP R &RYLG���� 6LVWHPDV RUJkQLFRV H GLYHUVRV yUJmRV

SRGHP VHU DIHWDGRV SRU 5$0V GDV GURJDV XVDGDV� SRGHQGR RFRUUHU GH PDQHLUD

VLPXOWkQHD��7+20$6�HW�DO���������

'H�DFRUGR�FRP�D�5HVROXomR�5'&�1�������GH����GH�MXOKR�GH�����

5HDomR DGYHUVD� TXDOTXHU UHVSRVWD SUHMXGLFLDO RX LQGHVHMiYHO� QmR

LQWHQFLRQDO� D XP PHGLFDPHQWR� TXH RFRUUH QDV GRVHV XVXDOPHQWH

HPSUHJDGDV QR VHU KXPDQR SDUD SURILOD[LD� GLDJQyVWLFR� WHUDSLD GD GRHQoD

RX SDUD D PRGLILFDomR GH IXQo}HV ILVLROyJLFDV� 'LIHUHQWHPHQWH GR (YHQWR

$GYHUVR� D 5HDomR $GYHUVD FDUDFWHUL]D�VH SHOD VXVSHLWD GH UHODomR FDXVDO



��

HQWUH R PHGLFDPHQWR H D UHVSRVWD SUHMXGLFLDO RX LQGHVHMiYHO� 3DUD ILQV GH

QRWLILFDomR� VH XP HYHQWR IRU UHODWDGR HVSRQWDQHDPHQWH� PHVPR TXH D

UHODomR VHMD GHVFRQKHFLGD RX QmR GHFODUDGD� HOH DWHQGH j GHILQLomR GH

UHDomR DGYHUVD �%5$6,/� ������

1R HVWXGR UHDOL]DGR SRU 0(/2 HW DO�� SXEOLFDGR HP ���� QR &DGHUQR GH

6D~GH 3~EOLFD �&63�� IRUDP TXDQWLILFDGRV VHLVFHQWRV H WULQWD 5$0V HP XP Q~PHUR

GH TXDWURFHQWRV H GRLV SDFLHQWHV� HQWUH �� GH PDUoR D �� GH DJRVWR GH ����� 2V

SHVTXLVDGRUHV REVHUYDUDP TXH RV SULQFLSDLV PHGLFDPHQWRV VXVSHLWRV SRU FDXVDU DV

UHDo}HV IRUDP D KLGUR[LFORURTXLQD� D D]LWURPLFLQD H D FORURTXLQD� $V 5$0V PDLV

QRWLILFDGDV IRUDP SURORQJDPHQWR GH LQWHUYDOR GH 47� GLDUUHLD� SUXULGR H HOHYDomR GDV

WUDQVDPLQDVHV� (QWUHWDQWR� ����� GDV UHDo}HV IRUDP FRQVLGHUDGDV FRPR SURYiYHO

RX�SRVVtYHO�GH�DFRQWHFHU�



��

�� 2%-(7,926

����2EMHWLYR�JHUDO

([SRU DV SULQFLSDLV UHDo}HV DGYHUVDV FDXVDGDV SHOR XVR GRV PHGLFDPHQWRV

EDVH�TXH�FRPS}HP�R�³NLW�FRYLG´�

���� 2EMHWLYRV�HVSHFtILFRV

D� &RPHQWDU VREUH RV DFKDGRV QD OLWHUDWXUD UHIHUHQWH DR WHPD GR SUHVHQWH

WUDEDOKR�

E� 'LVFXWLU DV UHDo}HV DGYHUVDV HQYROYHQGR PHGLFDPHQWRV EDVH XWLOL]DGRV QR NLW

FRYLG�



��

�� 0(72'2/2*,$

7UDWD�VH GH XPD UHYLVmR GD OLWHUDWXUD GR WLSR QDUUDWLYD� XP PpWRGR GH UHYLVmR

TXH SHUPLWH H[SORUDU H DSUHVHQWDU XPD GLVFXVVmR VREUH R WHPD HVFROKLGR GH IRUPD

PDLV DPSOD� FRP DERUGDJHP GH FDUiWHU TXDOLWDWLYD� QR TXDO� DSyV R OHYDQWDPHQWR

ELEOLRJUiILFR� UHDOL]D�VH OHLWXUD H[SORUDWyULD VHOHWLYD FRP R LQWXLWR GH HOHJHU

HOHPHQWRV�FDSD]HV�GH�FRUURERUDU�FRP�R�REMHWLYR�GD�SHVTXLVD�

Ɣ 0HLRV�GH�SHVTXLVD

$ IXQGDPHQWDomR SDUD R H[SRVWR QD FRQVWUXomR GHVVD REUD RFRUUHX SRU PHLR

GH EDVHV GH GDGRV FRPR 6FLHOR� 3XE0HG &HQWUDO �30&� H %LEOLRWHFD 9LUWXDO HP

6D~GH �%96�� FRPR WDPEpP WHVHV� GLVVHUWDo}HV� OHJLVODomR DWXDO�

UHVROXomR�SDUHFHUHV GD $JrQFLD 1DFLRQDO GH 9LJLOkQFLD 6DQLWiULD �$QYLVD� H GD

2UJDQL]DomR�0XQGLDO�GD�6D~GH��206��

Ɣ 7HPSR�GH�EXVFD�H�DQR�GH�FRQVLGHUDomR�GDV�UHIHUrQFLDV

$ SHVTXLVD RFRUUHX QR SHUtRGR GH MDQHLUR D PDLR GH ���� H DV UHIHUrQFLDV

OHYDGDV HP FRQVLGHUDomR HP UHODomR D &29,'��� Vy IRUDP DFHLWDV DV SXEOLFDo}HV

D SDUWLU GH MXQKR GH ����� H DV GDWDGDV GH DQRV DQWHULRUHV D LVVR IRUDP XWLOL]DGDV

SDUD�IXQGDPHQWDU�DV�LQIRUPDo}HV�DFKDGDV�GDV�SXEOLFDo}HV�UHFHQWHV�

Ɣ 3DODYUDV�FKDYHV

$V SDODYUDV FKDYHV XWLOL]DGDV QDV EDVHV GH EXVFD IRUDP� NLW FRYLG�

6$56�&R9��� SDQGHPLD� WUDWDPHQWR GD &29,'���� DV UHDo}HV DGYHUVDV DRV

PHGLFDPHQWRV �D]LWURPLFLQD� FORURTXLQD� KLGUR[LFORURTXLQD� LYHUPHFWLQD�

QLWD]R[DQLGD��FRUWLFRLGHV��GH[DPHWDVRQD��



��

�� 5(68/7$'26�(�',6&8662

$V WHUDSLDV IDUPDFROyJLFDV EDVH TXH FRPS}HP R NLW FRYLG SDUD R WUDWDPHQWR

GD &RYLG���� HVWmR VHQGR DSUHVHQWDGRV QD 7DEHOD �� QD TXDO REVHUYD�VH RV

UHVXOWDGRV HQFRQWUDGRV QD OLWHUDWXUD UHIHUHQWH D DERUGDJHP GR WHPD GD FRQVWUXomR

GR SUHVHQWH WUDEDOKR� $VVLP� IRUDP RUJDQL]DGRV HP IRUPD GH WDEHOD� VHSDUDGRV HP

FROXQDV FRP DV VHJXLQWHV LQIRUPDo}HV D VHUHP SDVVDGDV� TXDLV DV WHUDSLDV EDVH

XWLOL]DGDV QD HODERUDomR GR NLW &RYLG� R PHFDQLVPR GH DomR Mi FRQKHFLGR� TXDO D

DWLYLGDGH HVSHUDGD QR WUDWDPHQWR GR FRYLG���� DV SULQFLSDLV SRVVtYHLV UHDo}HV

DGYHUVDV TXH IRUDP UHODWDGDV QD OLWHUDWXUD H DV UHIHUrQFLDV GRV DFKDGRV SDUD R

SUHHQFKLPHQWR�GD�PHVPD�H�DXPHQWR�GD�FRQILDELOLGDGH�GDV�LQIRUPDo}HV�H[SRVWDV�

7DEHOD �� 7HUDSLDV IDUPDFROyJLFDV XWLOL]DGDV QR WUDWDPHQWR GD LQIHFomR SRU 6$56�&R9�� H TXH

FRPS}HP R NLW &RYLG�

7(5$3,$6
)$50$&2/Ï*,&$6

0(&$1,602 '( $d2 $d2 (63(5$'$ 12
75$7$0(172 '2

&29,'���

5($d®(6
$'9(56$6

5()(5Ç1&,$6

$=,7520,&,1$

,QLELomR GD VtQWHVH SURWHLFD
GDV EDFWpULDV OLJDQGR�VH j

VXEXQLGDGH ��6 GR
ULERVVRPR EDFWHULDQR

$WLQJL R SRQWR GH
LQWHUDomR FRP D SURWHtQD

6 H D $&(��
,PXQRPRGXODGRUD

'LVW~UELRV
JDVWURLQWHVWLQDLV�
QHXURWR[LFLGDGH�
RWRWR[LFLGDGH H
FDUGLRWR[LFLGDGH

0285$ HW DO������
(&+(9(55Ë$�(61$O HW DO��
���� .+(=5, HW DO������
+$16(1 HW DO�� ����

+,'52�
&/25248,1$

$PSOR� FRP DWLYLGDGH DQWL
PDOiULFR� LPXQRPRGXODGRU H

DQWL LQIODPDWyULD

LQLEH D OLJDomR GD
SURWHtQD VSLNH j

VXSHUItFLH FHOXODU H j
LQWHJUDomR FHOXODU�

$XPHQWDU R SK GR PHLR

&DUGLRWR[LFLGDGH�
QHXURWR[LFLGDGH
RWRWR[LFLGDGH
H GLVW~UELRV

JDVWURLQWHVWLQDLV

%$16$/ HW DO�� ����
&+,8 HW DO�� ����
/,$2 HW DO�� ����
1$*+,3285 HW DO�� ����

1,7$=2;$1,'$ $PSOR� FRP DWLYLGDGH
DQWLSDUDVLWiULR� DQWLEDFWHULDQR

H DQWLYLUDO

,QLELU D UHSOLFDomR GR
YtUXV QR LQtFLR GD GRHQoD

'LDUUHLD� GRU GH
FDEHoD H QiXVHDV

%5$6,/� ����
/2.+$1'( 	 '(9$5$-$1�
����
52&&2 HW DO�� ����

,9(50(&7,1$

/LJDU�VH D FDQDLV HVSHFtILFRV
GD PHPEUDQD FHOXODU GH

LQYHUWHEUDGRV� EORTXHDQGR D
WUDQVPLVVmR GR VLQDO FHOXODU

SHOD KLSHUSRODUL]DomR
LQGX]LGD SRU FORUHWR�

,QLELU D UHSOLFDomR GR
6$56�&R9��

1iXVHD� WRQWXUD�
GRU GH FDEHoD�

HUXSomR FXWkQHD�
RWRWR[LFLGDGH�
HQFHIDORSDWLD

3233� 0DULD HW DO�� ����
6+,5$=, HW DO�� ����
&+$1'/(5� ����
&$/< HW DO� ����

&257,&Ï,'(6
6,67Ç0,&26

,QLEHP D SURGXomR GH
PHGLDGRUHV

SUy�LQIODPDWyULRV� $PRUWHFH
DV IXQo}HV GDV FpOXODV

KRVSHGHLUDV DVVRFLDGDV j
LQIODPDomR H LQGX]HP JHQHV

DQWL�LQIODPDWyULRV�

,QLELU D SURGXomR GH
PHGLDGRUHV

SUy�LQIODPDWyULRV�

,QVXILFLrQFLD
DGUHQDO� SRVVtYHO

VHSVH�
LQIHFomR�JDQKR GH

SHVR�
KLSHUJOLFHPLD�
$OWHUDomR QR

PHWDEROLVPR yVVHR

/$1*(5�*28/' HW DO�� ����

*23$/$6:$0< 	 68%%,$1� ����

5(&29(5< &2//$%25$7,9( *5283 HW

DO�� ����� 35,&( HW DO�� ����

:$/-(( HW DO�� ����� /,8� 'RUD HW DO�� �����

*851(// HW DO�� ����

6&+8(7= HW DO�� ����

%52(56(1 HW DO�� ���� -26(3+ HW DO��

����

)RQWH��$XWRUD������
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$ GLVVHPLQDomR GH LQIRUPDo}HV VREUH WUDWDPHQWRV VHP FRPSURYDo}HV

FLHQWtILFDV SURYRFRX XP DXPHQWR GHVHQIUHDGR SHOD SURFXUD H XVR GH DOJXQV

PHGLFDPHQWRV� UHVXOWDQGR HP DXWRPHGLFDomR H D SUHVFULomR VHP HYLGrQFLDV

FLHQWtILFDV VyOLGDV �)(55(,5$ 	 $1'5,&238/2� ������ WHQGR FRPR FRQVHTXrQFLD

WDPEpP D FULDomR GR FKDPDGR �NLW FRYLG�� &RP D SDQGHPLD GD &29,'���� RFRUUHX

XP DXPHQWR GH IRUPD H[DFHUEDGD QD GLYXOJDomR GH LQIRUPDo}HV H QRWtFLDV

DVVRFLDGDV DR DVVXQWR� VH PXOWLSOLFDQGR H[SRQHQFLDOPHQWH HP XP FXUWR SHUtRGR GH

WHPSR� FRP LVVR VXUJLQGR UXPRUHV� GHVLQIRUPDomR H PDQLSXODomR GH LQIRUPDo}HV

FRP LQWHQomR GXYLGRVD� DJUDYDQGR DLQGD PDLV WRGD D VLWXDomR �*$5&,$ HW DO��

������ 2 IDWR GH �� D ��� GRV SDFLHQWHV GLDJQRVWLFDGRV FRP D &RYLG���

DSUHVHQWDUHP UHFXSHUDomR VHP SUHFLVDU GH QHQKXP WLSR GH WUDWDPHQWR� IH] FRP

TXH UHODFLRQDVVHP GH PDQHLUD LQFRUUHWD HVWH IDWR DR XVR GH FHUWRV PHGLFDPHQWRV

VHP QHQKXPD FRPSURYDomR VyOLGD GH HILFiFLD �)(55(,5$ 	 $1'5,&238/2�

������

$ DXWRPHGLFDomR LQDSURSULDGD� R XVR GH PXLWRV IiUPDFRV GH IRUPD

VLPXOWkQHD H D IDOWD GH SUHVFULomR GH DFRUGR FRP DV GLUHWUL]HV FOtQLFDV EDVHDGDV HP

HYLGrQFLDV FLHQWtILFDV VHJXUDV� p FDUDFWHUL]DGD FRPR XVR QmR UDFLRQDO GH

PHGLFDPHQWRV� VHQGR XP GRV PDLRUHV SUREOHPDV GH VD~GH HP QtYHO PXQGLDO� 2V

HYHQWRV DGYHUVRV UHODFLRQDGRV D HVVD SUiWLFD FXVWDP FHUFD GH �� ELOK}HV GH

GyODUHV WRGRV RV DQRV �%5$6,/� ����¦� $V UHDo}HV DGYHUVDV D PHGLFDPHQWRV

�5$0V� FRQWULEXHP SDUD R DXPHQWR GD PRUELPRUWDOLGDGH H RV JDVWRV� WDQWR SDUD R

SDFLHQWH�TXDQWR�SDUD�R�VLVWHPD�GH�VD~GH��0(/2�HW�DO���������

����$=,7520,&,1$

$ D]LWURPLFLQD �$=0� p XP DQWLELyWLFR PDFUROtGHR TXH QDV EDFWpULDV DWXD

LQLELQGR D VtQWHVH GH SURWHtQDV EDFWHULDQDV� p XVDGD SDUD WUDWDU SQHXPRQLD RX

LQIHFo}HV GR WUDWR UHVSLUDWyULR VXSHULRU� 7DPEpP WHP VLGR XWLOL]DGD QR WUDWDPHQWR GH

FkQFHU� GRHQoDV DXWRLPXQHV H LQIODPDWyULDV �%5$= HW DO�� ������ 1mR p SRVVtYHO

DILUPDU TXDO R PHFDQLVPR GH DomR GD $=0 HP UHODomR DR 6$56�&R9��� PDV YiULRV

DXWRUHV SURSXVHUDP DOJXQV PHFDQLVPRV FRPR D LQLELomR GD UHSOLFDomR GR YtUXV�

SRLV GHYLGR VXD FDUDFWHUtVWLFD GH EDVH IUDFD FDXVD R DXPHQWR GR SK GR PHLR�

DOWHUDQGR DV FRQGLo}HV LGHLDV SDUD TXH R YtUXV VH UHSOLTXH� D PHVPD SRGH DWLQJLU R



��

SRQWR GH LQWHUDomR GH OLJDomR HQWUH D $&(� H D SURWHtQD VSLNH GR YtUXV �=+(=5, HW

DO�� ����� LPSHGLQGR RX GLILFXOWDQGR VXD HQWUDGD H D UHSOLFDomR GHQWUR GDV FpOXODV

KRVSHGHLUDV �%5$= HW DO� ������ 6WHOODQL HW DO ������� HP XP HVWXGR LQ YLYR FRQFOXLX

TXH D D]LWURPLFLQD LQLEH D DWLYDomR GR IDWRU QXFOHDU�N% �1)�N%�� R TXDO p XP GRV

SULQFLSDLV IDWRUHV GH WUDQVFULomR GH FLWRFLQDV LQIODPDWyULDV� GXUDQWH D LQIODPDomR

SXOPRQDU H GH RXWURV WHFLGRV � 67(//$1, HW DO�� ������ 1RV HVWXGRV GH $OEDQL HW DO

������� UHODWDP XP HIHLWR SURWHWRU GD $=0 QR GHVIHFKR SULPiULR HP UHODomR j

PRUWDOLGDGH�KRVSLWDODU�

$ $=0 p FRQVLGHUDGD VHJXUD H FRP EDL[R ULVFR GH HYHQWRV DGYHUVRV

�(&+(9(55Ë$�(61$/ HW DO�� ������ +DQVHQ HW DO� HP VXD SHVTXLVD VREUH HYHQWRV

DGYHUVRV GRV PDFUROtGHRV� LQFOXLQGR D $=0� D SRQWXDUDP FRPR FDXVDGRUD GH

GLVW~UELRV JDVWURLQWHVWLQDLV� RV PDLV UHODWDGRV IRUDP GLDUUpLD� GRU DEGRPLQDO�

QiXVHDV H Y{PLWR� $FUHGLWD�VH TXH VHMD GHYLGR VHX DJRQLVPR DR UHFHSWRU GH

PRWLOLQD� TXH SRU FRQVHTXrQFLD DFDUUHWD D PRWLOLGDGH GR HVW{PDJR H GR LQWHVWLQR�

)RUDP UHODWDGRV SRVVtYHLV HIHLWRV QR VLVWHPD QHUYRVR FHQWUDO H SHULIpULFR �GRU

GH FDEHoD RX WRQWXUD� H WDPEpP KHSDWRWR[LFLGDGH� 2XWURV SDFLHQWHV

DSUHVHQWDUDP RWRWR[LFLGDGH� SURYRFDQGR SHUGD DXGLWLYD H ]XPELGR �+$16(1 HW DO��

������ $ $=0 DSUHVHQWD ULVFR VLJQLILFDWLYR GH PRUWH FDUGLRYDVFXODU� 1D &RYLG��� R

SRWHQFLDO FDUGLRWy[LFR IRL EDVWDQWH SUHRFXSDQWH� DLQGD PDLV SHOD LQGLFDomR GH XVR

HP FRPELQDomR FRP D KLGUR[LFORURTXLQD� QD TXDO D FRPELQDomR IRL DVVRFLDGD DR

ULVFR DLQGD PDLV DXPHQWDGR VREUH SURORQJDPHQWR GR LQWHUYDOR GH 47� SRLV Mi VH

VDEH TXH D $=0 SRU VL Vy WHP D SRVVLELOLGDGH GH SURYRFDU HVVH SURORQJDPHQWR�

SRGHQGR�FDXVDU�DUULWPLDV�FDUGtDFD��(&+(9(55Ë$�(61$/�HW�DO���������

2 XVR GH DQWLELyWLFR SRU PHLR GH SUHVFULomR RX DXWRPHGLFDomR� WUD] D WRQD D

SDXWD VREUH GHVHQYROYLPHQWR GH UHVLVWrQFLD EDFWHULDQD� SRGHQGR RFRUUHU GH IRUPD

LQGLYLGXDO RX DWLQJLU WRGD XPD FRPXQLGDGH� UHJLmR RX QDomR� FRP ULVFR DXPHQWDGR

GH�VH�WRUQDUHP�SRUWDGRUDV�GH�EDFWpULDV�UHVLVWHQWHV��%(//�HW�DO���������

����&/25248,1$�+,'52;,&/25248,1$

$ +&4 DWXD FRPR XP DJHQWH DQWLPDOiULFR SHUPHDQGR H VH DFXPXODQGR QDV

HVWUXWXUDV LQWUDFHOXODUHV GR SDUDVLWD GD PDOiULD� LQFOXLQGR OLVRVVRPRV H YDF~RORV



��

DOLPHQWDUHV� DFXPXODQGR�VH QR YDF~ROR DOLPHQWDU H LPSHGLQGR D FRQYHUVmR GR

KHPH HP KHPR]RtQD� FRQVHTXHQWHPHQWH HOHYDQGR R QtYHO GH KHPH Wy[LFR� OL]DQGR

R SDUDVLWD �3/$1721( 	 .28'5,$976(9$� ������ 6XD DomR LPXQRPRGXODGRUD H

DQWL�LQIODPDWyULD QmR WHP PHFDQLVPR FODUR� WHQGR GLYHUVRV HVWXGRV TXH WHQWDP

H[SOLFDU FDGD XPD GH VXDV DWLYLGDGHV �%$16$/ HW DO�� ������ $V SRVVtYHLV

SURSULHGDGHV DQWLYLUDLV GD +&4 H GD &4 IRUDP OHYDQWDGDV GHYLGRV HVWXGRV LQ YLWUR

QR TXDO LQGLFDUDP TXH D &4 UHGX] D JOLFRVLODomR GD $&(�� DVVLP LQLELQGR D OLJDomR

GD SURWHtQD VSLNH GR 6$56�&R9�� D VXSHUItFLH FHOXODU H LQLELQGR D LQWHJUDomR FHOXODU

�)$17,1, HW DO�� ������ 2XWUD VXJHVWmR p TXH D +&4 H D &4 VH DFXPXODP QRV

OLVRVVRPRV� RFDVLRQDQGR R DXPHQWR GR SK H DVVLP LPSHGLQGR H GLILFXOWDQGR D

OLEHUDomR GH SDUWtFXODV YLUDLV �*%,1,*,( 	 )5,(� ������ &RQWXGR� DWp R SUHVHQWH

PRPHQWR QmR VH KRXYH D FRQILUPDomR GH QHQKXP HVWXGR HP YLYR VREUH R SRWHQFLDO

GD�DomR�DQWLYLUDO�GD�+&4�HP�KXPDQRV��%$16$/�HW�DO���������

$ UHXPDWRORJLD ID] XVR GD +&4 GH PDQHLUD PXLWR DPSOD H JHUDOPHQWH HVVD

XWLOL]DomR p FRQVLGHUDGD VHJXUD H DOWDPHQWH WROHUDGD� PHVPR DVVLP RFRUUHX UHODWRV

GH YiULRV HIHLWRV DGYHUVRV� VHQGR DOJXQV GH FDUiWHU LUUHYHUVtYHLV H DWp FKHJDQGR D

SURYRFDU ULVFR GH YLGD �58,=�,5$6725=$ HW DO�� ������ 2V GLVW~UELRV

JDVWURLQWHVWLQDLV VmR XP GRV HIHLWRV PDLV FRPXQV QR TXDO LQFOXHP� Y{PLWR� QiXVHD�

GLDUUpLD H FyOLFDV DEGRPLQDLV �$%'(/0$6(,+ HW DO�� ������ +i GLYHUVDV LQGLFDo}HV

QD TXDO DVVRFLD D WHUDSLD FRP &4 RX +&4 FRP HIHLWRV DGYHUVRV FDUGLRYDVFXODUHV�

DSRQWDQGR FRPR D SULQFLSDO FDXVD R VHX SRWHQFLDO HP GHVHQFDGHDU XP

SURORQJDPHQWR FRQVLGHUDGR JUDYH GR LQWHUYDOR GH 47�47F �LQGLFDGRU GH ULVFR

DXPHQWDGR GH WRUVDGH GH SRLQWHV�7G3 LQGX]LGR SRU GURJDV� H DUULWPLDV FDUGtDFDV

�&+,8 HW DO�� ����� SRU DIHWDU D GHVSRODUL]DomR H UHSRODUL]DomR GD FpOXOD PLRFiUGLFD�

SULQFLSDOPHQWH SHOR EORTXHLR GR FDQDO GH SRWiVVLR� $ 7GS p DXWROLPLWDGD� PDV SRGH

SURJUHGLU SDUD ILEULODomR YHQWULFXODU OHWDO H OHYDU D PRUWH FDUGtDFD V~ELWD �%$16$/ HW

DO�� ������ 7DPEpP Ki R ULVFR GH KLSRWHQVmR� TXH VH Gi GHYLGR DR EORTXHLR

DOID�DGUHQpUJLFR� RFDVLRQDQGR GLODWDomR DUWHULRODU H YHQXODU� HIHLWR DQWLDUUtWPLFR H

EORTXHLR GRV FDQDLV GH FiOFLR� &RP LVVR FRPSUHHQGHVVH R SRUTXr GD UHGXomR GD

YHORFLGDGH Pi[LPD GR SRWHQFLDO GH DomR FDUGtDFR H RV GLVW~UELRV GH FRQGXomR

�&+$75(�HW�DO���������

$OpP GLVVR� VmR GHVFULWRV HIHLWRV SVLTXLiWULFRV FRPR PDQLD� DOXFLQDo}HV



��

YLVXDLV� GHVUHDOL]DomR� DQVLHGDGH� DJLWDomR H FRPSRUWDPHQWRV YLROHQWRV� $ KLVWyULD

SVLTXLiWULFD IRL DSRQWDGD FRPR XP SRVVtYHO IDWRU GH ULVFR� SRGHQGR RFRUUHU

LQGHSHQGHQWHPHQWH GD GXUDomR H GRVDJHP GR WUDWDPHQWR� 2 PHFDQLVPR GRV

HIHLWRV DGYHUVRV SVLTXLiWULFRV VmR GHVFRQKHFLGRV� PDV VXS}H TXH WHQKD UHODomR

FRP VHX HIHLWR QDV YLDV PXVFDUtQLFDV H GRSDPLQpUJLFD� SRU VHX DQWDJRQLVPR GRV

UHFHSWRUHV GH ��+7�$ H ��+7�%� DJRQLVPR GR 10'$ H DQWDJRQLVPR GRV

UHFHSWRUHV *$%$ �%(1-(//281 HW DO�� ������ 5DUDPHQWH� PDV VH REVHUYD

WR[LFLGDGH RFXODU LQGX]LGD SHOD +&4� SRU HOD VH OLJDU j PHODQLQD QR HSLWpOLR

SLJPHQWDU GD UHWLQD �(35� H R DF~PXOR OHYD D GDQR PDFXODU� (VVH DF~PXOR WDPEpP

SRGH VH GDU SHOR DXPHQWR GR SK GR OLVRVVRPR (35� D LQLELomR GDV HQ]LPDV

OLVRVV{PLFDV� D IDJRFLWRVH H D LQLELomR GD GHSXUDomR GH VHJPHQWRV IRWRUUHFHSWRUHV

H[WHUQRV� )D]HQGR FRP TXH DV FpOXODV (35 FRP SLJPHQWR SDUD DV FDPDGDV

H[WHUQDV GD UHWLQD PLJUHP� OHYDQGR D SHUGD GH IRWRUUHFHSWRUHV H D DWURILD GR (35

�%$16$/�HW�DO���������

����,9(50(&7,1$

&DO\ /HRQ HW DO�� HP PDUoR GH ���� SXEOLFRX RV UHVXOWDGRV REWLGRV QR VHX

HVWXGR� QR TXDO LQGLFDYD TXH D LYHUPHFWLQD WLQKD SRWHQFLDO HP LQLELU D UHSOLFDomR GR

6$56�&R9�� HP FXOWXUDV GH FpOXODV� 'HVGH HQWmR� LVWR SURYRFRX JUDQGH LQWHUHVVH

VREUH R VHX XVR FRPR XPD RSomR WHUDSrXWLFD SURPLVVRUD FRQWUD R YtUXV �3233 HW

DO�� ������ 2 PHFDQLVPR SURSRVWR p TXH D LYHUPHFWLQD GHVHVWDELOL]D R

,03Į�ȕ��KHWHURGtPHUR QR Q~FOHR GD FpOXOD� ID]HQGR FRP TXH DV SURWHtQDV

6$56�&R9�� VHMDP LQFDSD]HV GH VH OLJDU D HOH� DVVLP QmR SRGHQGR UHGX]LU D

UHDomR DQWLYLUDO GD FpOXOD� LPSHGLQGR VXD UHSOLFDomR �&$/< HW DO� ������ 7DPEpP

OHYDQWDP TXH D LYHUPHFWLQD SRVVXL SURSULHGDGHV DQWL�LQIODPDWyULDV� SRU WHU

GHPRQVWUDGR LQLELU D SURGXomR GH FLWRFLQDV H LQLELU D WUDQVFULomR GR PHGLDGRU PDLV

SRWHQWH GD LQIODPDomR� R 1)�ț%� VXJHULQGR TXH HOD SRGH DOLYLDU RV VLQWRPDV GH

SDFLHQWHV�FRP�D�&RYLG�����.25<�HW�DO���������

$ LYHUPHFWLQD p FRQVLGHUDGD VHJXUD H HILFD]� H DV UHDo}HV DGYHUVDV GR

WUDWDPHQWR LQFOXHP QiXVHD� WRQWXUD� GRUHV GH FDEHoD H HUXSo}HV FXWkQHDV� 3RUpP p

LPSRUWDQWH FDXWHOD H LQYHVWLJDo}HV DGLFLRQDLV TXDQWR DR VHX XVR HP DOWDV GRVHV HP

SDFLHQWHV FRP RQFRFHUFRVH� SRU VHXV HIHLWRV FRODWHUDLV RFXODUHV FRPR YLVmR WXUYD



��

WHPSRUiULD� FRFHLUD� GRU QR ROKR H GLVFURPDWRSVLD �6+,5$=, HW DO�� ������ (P

UHODomR DRV HYHQWRV GLUHFLRQDGRV DR VLVWHPD QHUYRVR FHQWUDO� WHRULFDPHQWH D

LYHUPHFWLQD p FRQVLGHUDGD VHJXUD� SRU VHX WDPDQKR GH SDUWtFXOD H SHOD SUHVHQoD GH

ERPEDV GH HIOX[R� SULQFLSDOPHQWH D 3�JOLFRSURWHtQD� UHVSRQViYHO SRU WUDQVSRUWDU D

LYHUPHFWLQD DR WUDWR LQWHVWLQDO� ID]HQGR FRP TXH HOD QmR DWUDYHVVH D EDUUHLUD

KHPDWRHQFHIiOLFD� 0DV HP FDVRV GH VXSHUGRVDJHP SRGH FDXVDU UHDo}HV DGYHUVDV

QHXUROyJLFDV FRPR SUXULGR� GRU GH FDEHoD H WRQWXUD� 0DV Mi KRXYH UHODWR GH HYHQWRV

DGYHUVRV GH FDUiWHU PDLV JUDYH� FRPR HQFHIDORSDWLD H FRPD �&+$1'/(5� ������

(P SDFLHQWHV FRP GRHQoDV KLSHULQIODPDWyULDV� DV LQWHUDo}HV PHGLFDPHQWRVDV

SRGHP SURYRFDU DXPHQWR GD FRQFHQWUDomR GD LYHUPHFWLQD� RX HP FDVR GH RFRUUHU

XPD GLVIXQomR GD ERPED GH S�JOLFRSURWHtQD� HOHYD D SRVVLELOLGDGH GHOD SHQHWUDU R

61&�H�DXPHQWDU�R�ULVFR�GH�HIHLWRV�Wy[LFRV��9$5$7+$5$-�	�*$/($��������

����1,7$=2;$1,'$

$ 1LWD]R[DQLGD �17=� IRL DSUHVHQWDGD FRPR XPD DOWHUQDWLYD SURPLVVRUD QR

PDQHMR GD &RYLG��� SRU SRVVXLU DWLYLGDGH DQWLYLUDO GH DPSOR HVSHFWUR FRQWUD

GLIHUHQWHV LQIHFo}HV YLUDLV� FRPR FRURQDYtUXV� LQIOXHQ]D� KHSDWLWHV �% H &� H RXWURV

�/2.+$1'( 	 '(9$5$-$1� ������ SRU VHU ELRGLVSRQtYHO SRU YLD RUDO� DPSODPHQWH

EHP WROHUDGD H SRU WHU GHPRQVWUDGR FDSDFLGDGH GH LQLELU D UHSOLFDomR GR

6$56�&R9�� HP HQVDLRV GH FXOWXUD GH FpOXODV HP EDL[DV FRQFHQWUDo}HV

PLFURPRODUHV �52&&2 HW DO�� ������ $OpP GLVVR� HVWXGRV UHODWDUDP TXH D 17= WHP

FDSDFLGDGH GH UHDOL]DU D VXSUHVVmR GD VXSHUSURGXomR GH FLWRFLQDV

SUy�LQIODPDWyULDV� SRGHQGR VHU XWLOL]DGDV HP SDFLHQWHV JUDYHV FRP &RYLG���

�&/(5,&, HW DO�� ����� +21* HW DO�� ����� 0(+7$ HW DO�� ����� 0$+028' HW DO��

������ 7RGRV HVVHV DFKDGRV H FUX]DPHQWRV GH GDGRV OHYRX DR OHYDQWDPHQWR GD

LGHLD�GH�TXH�D�17=�SRGHULD�VHU�XVDGD�QR�WUDWDPHQWR�GD�LQIHomR�GR�6$56�&R9���

(P UHODomR jV UHDo}HV DGYHUVDV D 17= p FRQVLGHUDGD DOWDPHQWH VHJXUD H

VHP HIHLWRV FRODWHUDLV JUDYHV �/2.+$1'( 	 '(9$5$-$1� ������ 2V UHODWRV PDLV

FRPXP IRUDP GLDUUHLD� GRU GH FDEHoD H QiXVHD H WRGRV SRQWXDGRV FRPR JUDX � TXH

p FODVVLILFDGR FRPR OHYH� QR TXDO SRGH FDXVDU GHVFRQIRUWR PDV QmR FKHJD D

LQWHUIHULU QDV DWLYLGDGHV KDELWXDLV H JUDX �� FODVVLILFDGR FRPR PRGHUDGR� TXH SRGH

FKHJDU�D�LQWHUIHULU�QDV�DWLYLGDGHV�KDELWXDLV��%5$6,/��������



��

����&257,&2,'(6�6,67Ç0,&26

$V PDQLIHVWDo}HV FOtQLFDV GR &RYLG��� VH DVVHPHOKD jV GH XPD SQHXPRQLD

YLUDO� SURYRFDQGR XPD UHDomR LPXQH H[DFHUEDGD QR KRVSHGHLUR� HP FDVRV JUDYHV

GHVHQYROYH XP HVWDGR KLSHULQIODPDWyULR TXH WUD] ULVFR D YLGD� SRU VHJXLU GH XPD

WHPSHVWDGH GH FLWRFLQDV �/$1*(5�*28/' HW DO�� ����� /, HW DO�� ������ QR TXDO R

SDFLHQWH SRGH GHVHQYROYHU OHVmR SXOPRQDU DJXGD� VtQGURPH GR GHVFRQIRUWR

UHVSLUDWyULR DJXGR� FRDJXODomR LQWUDYDVFXODU GLVVHPLQDGD H FRPSURPHWLPHQWR GH

P~OWLSORV�yUJmR�H�PRUWH��(//,�HW�DO���������6+$108*$5$-�HW�DO���������

$ SURGXomR GH FLWRFLQDV SUy�LQIODPDWyULDV� FRPR ,/��ȕ� ,/��� 71)�Į �

TXLPLRFLQDV FRPR &&/� H ,3���� UHVXOWD GD LQWHUDomR GR YtUXV FRP RV UHFHSWRUHV

VRO~YHLV GH UHFRQKHFLPHQWR GH SDGU}HV FLWRSODVPiWLFRV �355�� (VVDV TXLPLRFLQDV

SRVVXHP FDSDFLGDGH GH WUDQVSRUWDU�VH SRU PDFUyIDJRV� QHXWUyILORV� OLQIyFLWRV 7 H 1.

DWp R ORFDO DOYR GD LQIHFomR� TXH HP FDVRV JUDYHV GD GRHQoD OHYD D XP HVWDGR

KLSHULQIODPDWyULR �60$,/ HW DO�� ������ 2 DOtYLR GD LQIODPDomR FRP FRUWLFRVWHUyLGHV�

FRPR GH[DPHWDVRQD� SUHGQLVRQD� PHWLOSUHGQLVRORQD H KLGURFRUWLVRQD p XPD GDV

SULQFLSDLV LQWHUYHQo}HV QR WUDWDPHQWR GD &RYLG���� $ GH[DPHWDVRQD p D PDLV

XWLOL]DGD SDUD FDVRV JUDYHV GD GRHQoD� 0HVPR FRP VXDV DWLYLGDGHV

DQWLLQIODPDWyULDV� RV FRUWLFRVWHUyLGHV GHYHP VHU FRQVLGHUDGRV FRP EDVWDQWH FDXWHOD�

GHYLGR VXDV SURSULHGDGHV LPXQRVVXSUHVVRUDV� SULQFLSDOPHQWH SRU TXHP SRVVXL

SDWRORJLDV�VXEMDFHQWHV��*23$/$6:$0<�	�68%%,$1��������

,QLFLDOPHQWH R WUDWDPHQWR FRP GH[DPHWDVRQD ILFRX HP HYLGrQFLD� DSyV D

GLYXOJDomR GRV UHVXOWDGRV GR HVWXGR 5DQGRPL]HG (YDOXDWLRQ RI &29,'��� 7KHUDS\

�5(&29(5<� GHVHQYROYLGR SRU SHVTXLVDGRUHV GH 2[IRUG� R TXDO PRVWURX TXH DSyV

HOD VHU DGPLQLVWUDGD SRU YLD RUDO RX LQDODWyULD OHYDYD D PHQRU PRUWDOLGDGH HQWUH RV

SDFLHQWHV FRP &RYLG��� HP YHQWLODomR PHFkQLFD RX VXSRUWH GH R[LJrQLR HP

FRPSDUDomR DRV TXH QmR UHFHEHUDP VXSRUWH UHVSLUDWyULR� ,VVR IH] FRP TXH D

1DWLRQDO +HDOWK ,QYHVWRUV� ,QF��1,+� UHFRPHQGD�VH R XVR GH GH[DPHWDVRQD GH � PJ

XPD YH] DR GLD SDUD FDVRV JUDYHV GD &RYLG���� �5(&29(5< &2//$%25$7,9(

*5283�HW�DO���������

*HUDOPHQWH R XVR SURORQJDGR GH FRUWLFRVWHUyLGHV p HYLWDGR� HP UD]mR GR

ULVFR GH FRPSOLFDo}HV DJXGDV JUDYHV� TXH LQFOXHP LQIHFomR� WURPERHPEROLVPR

YHQRVR� QHFURVH DYDVFXODU H IUDWXUD� EHP FRPR GRHQoDV FU{QLFDV� FRPR GLDEHWHV



��

PHOOLWXV� KLSHUWHQVmR� RVWHRSRURVH H RXWUDV FDUDFWHUtVWLFDV GD VtQGURPH GH &XVKLQJ

LDWURJrQLFD� &RP LVVR� DV GLUHWUL]HV FOtQLFDV IRFDP QD RWLPL]DomR GR VHX XVR D ORQJR

SUD]R� 1R HQWDQWR� GDGRV FOtQLFRV VREUH RV SRWHQFLDLV HIHLWRV DGYHUVRV GH FXUWR

SUD]R GR XVR GH FRUWLFRVWHUyLGHV VmR HVFDVVRV� DSHVDU GH H[LVWLU HYLGrQFLDV

ILVLRSDWROyJLFDV VXJHULQGR SRVVtYHLV DOWHUDo}HV SUHFRFHV DSyV R LQLFLR GR XVR GD

GURJD� FRPR VHX LPSDFWR QR VLVWHPD LPXQROyJLFR� FRP HIHLWRV HP OLQKDJHQV GH

FpOXODV SHULIpULFDV� QR SULPHLUR GLD DSyV D LQJHVWmR H D UiSLGD DOWHUDomR QRV

PDUFDGRUHV GR PHWDEROLVPR yVVHR �35,&( HW DO�� ����� :$/-(( HW DO�� ������ 2V

HIHLWRV VREUH RV QtYHLV GH JOLFRVH� DSyV D DGPLQLVWUDomR GH JOLFRFRUWLFyLGHV VmR

REVHUYDGRV ORJR DSyV D H[SRVLomR DR HVWHUyLGH H LQGLFDP VHU GRVH�GHSHQGHQWH

�/,8��'RUD�HW�DO���������

$ FODVVH GH PHGLFDPHQWRV DVVRFLDGD D LQVXILFLrQFLD DGUHQDO VHFXQGiULD� FRP

QRWLILFDomR PDLV IUHTXHQWH� VmR RV FRUWLFRVWHUyLGHV H[yJHQRV� TXDQGR XWLOL]DGRV HP

GRVDJHQV FRQVLGHUDGDV VXSUDILVLROyJLFDV SRU XP SHUtRGR GH � D � VHPDQDV HP

GLDQWH� 0DV DLQGD QmR p EHP UHFRQKHFLGD H QHP GH IiFLO GLDJQyVWLFR� SRUpP p

FRQVLGHUDGR XP GRV HIHLWRV DGYHUVRV PDLV SHULJRVRV� PHVPR DVVLP HVVH HIHLWR p

VXEHVWLPDGR SRU PXLWRV PpGLFRV SRU VHU WLGR FRPR FRPXP �*851(// HW DO�� ������

$ VXSUHVVmR GR HL[R KLSRWiODPR�KLSyILVH�DGUHQDO� PHVPR HP GRVHV ILVLROyJLFDV

HTXLYDOHQWHV GH FRUWLFRVWHUyLGHV H[yJHQRV SRGHP RFRUUHU� (QWmR HQWHQGH�VH TXH�

TXDQWR PDLRU D GRVDJHP DGPLQLVWUDGD H D GXUDomR GR WUDWDPHQWR� PDLRU D

SUREDELOLGDGH GH GHVHQYROYHU LQVXILFLrQFLD DGUHQDO �6&+8(7= HW DO�� �����

%52(56(1 HW DO�� ����� -26(3+ HW DO�� ������ 2V VLQDLV H VLQWRPDV GD

LQVXILFLrQFLD DGUHQDO VmR IUDTXH]D� IDGLJD� PDO�HVWDU� GLVW~UELRV JDVWURLQWHVWLQDLV

�QiXVHDV� Y{PLWRV� GLDUUHLD� GRU DEGRPLQDO�� DQRUH[LD�SHUGD GH SHVR� GRU GH FDEHoD�

IHEUH� PLDOJLD� DUWUDOJLD� VLQWRPDV SVLTXLiWULFRV H EDL[R FUHVFLPHQWR OLQHDU H�RX EDL[R

JDQKR GH SHVR HP FULDQoD� 3DUD D LQVXILFLrQFLD DGUHQDO VHFXQGiULD � TXH VH Gi

GHYLGR H[SRVLomR D JOLFRFRUWLFyLGHV H[yJHQRV� RV VLQWRPDV VH DSUHVHQWDP DSyV D

FRPSOHWD UHWLUDGD RX TXDVH FRPSOHWD GH FRUWLFRVWHUyLGHV� RFRUUHQGR XPD

VLQDOL]DomR GD IDOWD GH SURGXomR HQGyJHQD GH FRUWLVRO� SHOD UHPRomR GH

JOLFRFRUWLFyLGHV�H[yJHQRV��*851(//�HW�DO���������



��

�� &216,'(5$d®(6�),1$,6

1R DWXDO FRQWH[WR� RV TXHVWLRQDPHQWRV GHVVDV UHDo}HV VXUJHP FRPR XPD

WHPiWLFD TXH PHUHFH DWHQomR� SRLV HQYROYH VD~GH� GHVHQYROYLPHQWR H HFRQRPLD�

1HVWD REUD R SULQFLSDO REMHWLYR IRL H[SRU DV SULQFLSDLV UHDo}HV DGYHUVDV GRV

PHGLFDPHQWRV TXH IRUDP XVDGRV H VXJHULGRV SDUD WUDWDU D &29,'��� H TXH

DFDEDUDP FRPSRQGR R NLW FRYLG� VHP UHODFLRQDU D H[LVWrQFLD RX QmR GH HILFiFLD GRV

PHVPRV VREUH D SDWRORJLD DTXL DERUGDGD� PHVPR WHQGR FRQKHFLPHQWR TXH Ki

DOJXQV PHVHV Mi Ki HYLGrQFLDV FLHQWtILFDV UHODWLYDV j LQHILFiFLD GHVVH ³NLW´ WDQWR SDUD

WUDWDPHQWR��FRPR�SDUD�SUHYHQomR�GD�&29,'����

$VVLP� HVSHUD�VH TXH R SUHVHQWH WUDEDOKR SRVVD VRPDU DR GHEDWH H FRQWULEXLU

SDUD D GLVFXVVmR VREUH R XVR GHVVHV PHGLFDPHQWRV FRPR WHUDSLD IDUPDFROyJLFD GD

&RYLG��� H FRQWULEXLU SDUD FRQVROLGDomR GD LPSRUWkQFLD GH FRQVLGHUDU RV HIHLWRV

Wy[LFRV�GRV�PHGLFDPHQWRV�H�RV�ULVFRV�j�VD~GH�GR�SDFLHQWH�



��

5()(5Ç1&,$6

$/%$1,��)LOLSSR�HW�DO��,PSDFWR�GD�$]LWURPLFLQD�H�RX�+LGUR[LFORURTXLQD�QD�0RUWDOLGDGH

+RVSLWDODU�HP�&29,'���� 5HYLVWD�GH�PHGLFLQD�FOtQLFD� Y����Q����S�������������

$%'(/0$6(,+��5DP\�HW�DO��(YHQWRV�DGYHUVRV�JUDYHV�DVVRFLDGRV�j

KLGUR[LFORURTXLQD�HP�PHLR�j�SDQGHPLD�GH�&29,'�����VpULH�GH�FDVRV�H�UHYLVmR�GH

OLWHUDWXUD� &XUHX� Y������Q����S�������������

$9(/,12�6,/9$��9LYLDQ�/LGD�HW�DO��$YDOLDomR�GH�QRYDV�WHFQRORJLDV�QD�iUHD�GD

VD~GH��XVR�RII�ODEHO�GH�PHGLFDPHQWRV�H�D�pWLFD�GD�LPSODQWDomR�H�GLVWULEXLomR�GH

YDFLQDV�&29,'���� (LQVWHLQ��6mR�3DXOR���Y������Q��� S�������������

$/(;$1'(5��6WHYH�3�+�HW�DO��$�UDWLRQDO�URDGPDS�IRU�6$56�&R9���&29,'���

SKDUPDFRWKHUDSHXWLF�UHVHDUFK�DQG�GHYHORSPHQW��,83+$5�5HYLHZ���� %ULWLVK

-RXUQDO�RI�3KDUPDFRORJ\��Y�������Q������S������������ �����

%25%$��0D\OD�*DEULHOD�6LOYD�HW�DO��&KORURTXLQH�GLSKRVSKDWH�LQ�WZR�GLIIHUHQW

GRVDJHV�DV�DGMXQFWLYH�WKHUDS\�RI�KRVSLWDOL]HG�SDWLHQWV�ZLWK�VHYHUH�UHVSLUDWRU\

V\QGURPH�LQ�WKH�FRQWH[W�RI�FRURQDYLUXV��6$56�&R9����LQIHFWLRQ��3UHOLPLQDU\�VDIHW\

UHVXOWV�RI�D�UDQGRPL]HG��GRXEOH�EOLQGHG��SKDVH�,,E�FOLQLFDO�WULDO��&ORUR&RYLG���

6WXG\�� 0HG5[LY��Y����Q�����S�������������

%52(56(1��/HRQLH�+$�HW�DO���,QVXILFLrQFLD�$GUHQDO�QR�8VR�GH�&RUWLFRVWHUyLGHV�

5HYLVmR�6LVWHPiWLFD�H�0HWD�DQiOLVH� 7KH�-RXUQDO�RI &OLQLFDO�(QGRFULQRORJ\�	

0HWDEROLVP��Y�������Q�����S������������������

%5$=��+HO\VRQ�/XFDV�%H]HUUD�HW�DO� (VWXGR�LQ�VLOLFR GH�D]LWURPLFLQD��FORURTXLQD�H

KLGUR[LFORURTXLQD�H�VHXV�SRWHQFLDLV�PHFDQLVPRV�GH�DomR�FRQWUD�D�LQIHFomR�SRU

6$56�&R9��� 5HYLVWD�,QWHUQDFLRQDO�GH�$JHQWHV�$QWLPLFURELDQRV� Y������Q�����S�

�������������

%(//��%ULDQ�*�HW�DO��8PD�UHYLVmR�VLVWHPiWLFD�H�PHWD�DQiOLVH�GRV�HIHLWRV�GR

FRQVXPR�GH�DQWLELyWLFRV�QD�UHVLVWrQFLD�D�DQWLELyWLFRV� %0&�LQIHFW�GLV��Y������Q�����

�����



��

%$16$/��3DQNDM�HW�DO��+LGUR[LFORURTXLQD��XPD�UHYLVmR�DEUDQJHQWH�H�VHX�SDSHO

FRQWURYHUVR�QD�GRHQoD�GH�FRURQDYtUXV������ $QQ�0HG� Y������Q�����S����������������

%(1-(//81��5RXND\D��27+(0$1��<DVVLQH��.(77$1,��&KDILN�(O� 3V\FKLDWULF�VLGH

HIIHFWV�RI�FKORURTXLQH�LQ�&29,'����SDWLHQWV��WZR�FDVH�UHSRUWV� 7KH�3DQ�$IULFDQ

PHGLFDO�MRXUQDO��Y������Q����S�����������

%(/$<1(+��$QWHQHK��8VR�RII�ODEHO�GH�&ORURTXLQD�H�+LGUR[LFORURTXLQD�SDUD

WUDWDPHQWR�GD�&29,'����QD�ÈIULFD�FRQWUD�D�UHFRPHQGDomR�GD�206� 5HVHDUFK�DQG

UHSRUWV�LQ�WURSLFDO�PHGLFLQH��Y������Q����S�������� �����

%5$6,/��0LQLVWpULR�GD�6D~GH��1LWD]R[DQLGD�SDUD�SUHYHQomR�H�WUDWDPHQWR�GH

SDFLHQWHV�FRP�&29,'���� 'HSDUWDPHQWR�GH�*HVWmR�H�,QFRUSRUDomR GH

7HFQRORJLDV�H�,QRYDomR�HP�VD~GH��������DFHVVR������������� GLVSRQtYHO�HP�

KWWSV���ZZZ�JRY�EU�VDXGH�SW�EU�FRURQDYLUXV�SXEOLFDFRHV�WHFQLFDV�QRWDV�WHFQLFDV�QRWD

�WHQLFD�QLWD]R[DQLGD�FRYLG����

%5$6,/��0LQLVWpULR�GD�6D~GH��$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD��'LUHWRULD

FROHJLDGD��'LVS}H�VREUH�DV�%RDV�3UiWLFDV�GH�)DUPDFRYLJLOkQFLD�SDUD�'HWHQWRUHV�GH

5HJLVWUR�GH�0HGLFDPHQWR�GH�XVR�KXPDQR��H�Gi�RXWUDV�SURYLGrQFLDV��5HVROXomR�GH

'LUHWRULD�&ROHJLDGD�5'&�Q������GH����GH�MXOKR�GH������ 'LiULR�2ILFLDO GD�8QLmR�

HG�������S�����������

&+$1'/(5��5HEHFFD�(��(YHQWRV�DGYHUVRV�QHXUROyJLFRV�JUDYHV�DSyV�D

LYHUPHFWLQD��HOHV�RFRUUHP�DOpP�GD�LQGLFDomR�GH�RQFRFHUFRVH"� 7KH�$PHULFDQ

-RXUQDO�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH��Y������Q� ���S����������������

&+,8��0HL�1HH��%+$5':$-��0DLWU\��6$+��6DQJHHWD�3LONKZDO� 3HUILO�GH�VHJXUDQoD

GRV�PHGLFDPHQWRV�&29,'����HP�XP�DPELHQWH�FOtQLFR�UHDO� (XU�-�&OLQ�3KDUPDFRO�

Y������Q�����S����������������

&/(5,&,��0��HW�DO��$�QLWD]R[DQLGD�DQWL�LQIHFFLRVD�DSUHVHQWD�IRUWHV�HIHLWRV

LPXQRPRGXODGRUHV� 2��5HYLVWD�GH�,PXQRORJLD� �����

&+$75(��&ORWLOGH�HW�DO� &DUGLDF�&RPSOLFDWLRQV�$WWULEXWHG WR�&KORURTXLQH�DQG

+\GUR[\FKORURTXLQH��$�6\VWHPDWLF�5HYLHZ�RI�WKH�/LWHUDWXUH� 'UXJ�6DI��Y������Q�����

S����������������
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&$/<��/HRQ�HW�DO��7KH�)'$�DSSURYHG�GUXJ�LYHUPHFWLQ�LQKLELWV�WKH�UHSOLFDWLRQ�RI

6$56�&R9�� LQ�YLWUR� $QWLYLUDO�5HVHDUFK��Y�������Q� ���S���������������

'20,1*8(6� 3DXOR +HQULTXH )DULD HW DO� 3UHYDOrQFLD H IDWRUHV DVVRFLDGRV j

DXWRPHGLFDomR HP DGXOWRV QR 'LVWULWR )HGHUDO� HVWXGR WUDQVYHUVDO GH EDVH

SRSXODFLRQDO� (SLGHPLRO��6HUY��6D~GH��Y������Q��� S���������������

(//,� (OHQD 0DULD HW DO� 0HFDQLVPRV VXEMDFHQWHV j DWLYLGDGH DQWL�LQIODPDWyULD H

LPXQRVVXSUHVVRUD�GH�UX[ROLWLQLE� )URQWHLUDV�HP�RQFRORJLD� S�������������

(&+(9(55,$�(61$/� 'DQLHO HW DO� $]LWKURP\FLQ LQ WKH WUHDWPHQW RI &29,'���� D

UHYLHZ� ([SHUW�5HY�$QWL�,QIHFW�7KHUDS\��Y������Q� ���S����������������

)(55(,5$� /HRQDUGR /�*�� $1'5,&238/2� $GULDQR '� 0HGLFDPHQWRV H

WUDWDPHQWRV�SDUD�D�&29,'���� (VWXGRV�$YDQoDGRV��Y� ����Q�������S�������������

)(55(,5$� /HRQDUGR /�*�� $1'5,&238/2� $GULDQR '� 'UXJ UHSRVLWLRQLQJ

DSSURDFKHV WR SDUDVLWLF GLVHDVHV� D PHGLFLQDO FKHPLVWU\ SHUVSHFWLYH� 'UXJ 'LVFRY�

7RGD\��Y������Q������S������������������

)$/$9,*1$� 0DLFRQ HW DO� 'LUHWUL]HV SDUD R WUDWDPHQWR IDUPDFROyJLFR GD &29,'����

$ IRUoD�WDUHID�GLUHWUL] GH FRQVHQVR GD $VVRFLDomR %UDVLOHLUD GH 0HGLFLQD ,QWHQVLYD�

GD 6RFLHGDGH %UDVLOHLUD GH ,QIHFWRORJLD H GD 6RFLHGDGH %UDVLOHLUD GH 3QHXPRORJLD H

7LVLRORJLD� 'LUHWUL]HV SDUD R WUDWDPHQWR IDUPDFROyJLFR GD &29,'���� &RQVHQVR GD

$VVRFLDomR GH 0HGLFLQD ,QWHQVLYD %UDVLOHLUD� GD 6RFLHGDGH %UDVLOHLUD GH ,QIHFWRORJLD

H GD 6RFLHGDGH %UDVLOHLUD GH 3QHXPRORJLD H 7LVLRORJLD� 5HY %UDV 7HU ,QWHQVLYD�

Y�����Q�����S����������������

)$17,1,� -DFTXHV HW DO� 6WUXFWXUDO DQG PROHFXODU PRGHOLQJ VWXGLHV UHYHDO D QHZ

PHFKDQLVP RI DFWLRQ RI FKORURTXLQH DQG K\GUR[\FKORURTXLQH DJDLQVW 6$56�&R9��

LQIHFWLRQ� ,QW�-�$QWLPLFURE�$JHQWV��Y������Q�����S� �������������

)$17,1,� -DFTXHV� &+$+,1,$1� +HQUL� <$+,� 1RXDUD� 6\QHUJLVWLF DQWLYLUDO HIIHFW RI

K\GUR[\FKORURTXLQH DQG D]LWKURP\FLQ LQ FRPELQDWLRQ DJDLQVW 6$56�&R9��� :KDW

PROHFXODU G\QDPLFV VWXGLHV RI YLUXV�KRVW LQWHUDFWLRQV UHYHDO� ,QW - $QWLPLFURE

$JHQWV��Y������Q�����S���������������



��

)85/$1� /HRQDUGR� &$5$0(//,� %UXQR� 7KH UHJUHWWDEOH VWRU\ RI WKH ³&RYLG .LW´

DQG WKH ³(DUO\ 7UHDWPHQW RI &RYLG���´ LQ %UD]LO� 7KH /DQFHW 5HJLRQDO +HDOWK �

$PHULFDV��Y����Q����������

*$5&,$��/HLOD�3RVHQDWR��'8$57(��(OLVHWH���,QIRPHGLD��H[FHVVR�GH�TXDQWLGDGH�HP

GHWULPHQWR�GD�TXDOLGDGH�GDV�LQIRUPDo}HV�VREUH�D�&29,'���� (SLGHPLRO� 6HUY�

6D~GH��Y������Q���������

*%,1,*,(��.RPH��)5,(��.HUVWLQ� 6KRXOG�FKORURTXLQH DQG�K\GUR[\FKORURTXLQH�EH

XVHG�WR�WUHDW�&29,'���"�$�UDSLG�UHYLHZ� %-*3�2SHQ� Y�����Q�����S���������������

*23$/$6:$0<��5DGKD��68%%,$1��6HOYDNXPDU��&RUWLFRVWHUyLGHV SDUD�WHUDSLD

&29,'�����LPSOLFDo}HV�SRWHQFLDLV�QD�WXEHUFXORVH� 5HYLVWD ,QWHUQDFLRQDO�GH

&LrQFLDV�0ROHFXODUHV��Y������Q�����S�������������

*$875(7��3KLOLSSH�HW�DO��+\GUR[\FKORURTXLQH�DQG�D]LWKURP\FLQ�DV�D�WUHDWPHQW�RI

&29,'�����UHVXOWV�RI�DQ�RSHQ�ODEHO�QRQ�UDQGRPL]HG�FOLQLFDO�WULDO� ,QWHUQDWLRQDO

-RXUQDO�RI�$QWLPLFURELDO�$JHQWV��Y������Q�����S��������� �����

*851(//��0��HW�DO��8VR�SURORQJDGR�GH�FRUWLFRVWHUyLGHV��LQVXILFLrQFLD�DGUHQDO�H

QHFHVVLGDGH�GH�WUDWDPHQWR�SRXSDGRU�GH�HVWHUyLGHV�QD�DVPD�JUDYH�HP�DGXOWRV�

5HYLVWD�GH�0HGLFLQD�,QWHUQD��Y�������Q�����S���������� �����

+21*��6��.��HW�DO��$�QLWD]R[DQLGD�VXSULPH�D�SURGXomR�GH�,/���HP�PDFUyIDJRV�GH

FDPXQGRQJRV�HVWLPXODGRV�SRU�/36�H�FDPXQGRQJRV�LQMHWDGRV�FRP�7*�

,QWHUQDFLRQDO�GH�,PXQRIDUPDFRORJLD��Y������Q����S� ������������

-26(3+��5HEHFD�0�HW�DO��6\VWHPLF�JOXFRFRUWLFRLG�WKHUDS\�DQG�DGUHQDO�LQVXIILFLHQF\

LQ�DGXOWV��$�V\VWHPDWLF�UHYLHZ� 6HPLQDUV�LQ�DUWKULWLV DQG�UKHXPDWLVP��Y������Q�����S�

�������������

.+(=5,��0RKDPPDG�5DIL�HW�DO���$]LWURPLFLQD��3URSULHGDGHV�LPXQRPRGXODGRUDV�H

DQWLYLUDLV�SDUD�LQIHFomR�SRU�6$56�&R9��� 5HYLVWD�(XURSHLD GH�)DUPDFRORJLD��Y�

�����Q�����S���������������

.RU\��3LHUUH�HW�DO��5HYLVmR�GDV�HYLGrQFLDV�HPHUJHQWHV�TXH�GHPRQVWUDP�D�HILFiFLD

GD�LYHUPHFWLQD�QD�SURILOD[LD�H�WUDWDPHQWR�GR�&29,'���� 5HYLVWD�$PHULFDQD�GH

7HUDSrXWLFD��Y������Q�����S����������������



��

/,$2��=0��=+$1*��=0��/,8��4L� +LGUR[LFORURTXLQD�FORURTXLQD�H�R�ULVFR�GH�OHVmR

UHQDO�DJXGD�HP�SDFLHQWHV�FRP�&29,'�����XPD�UHYLVmR�VLVWHPiWLFD�H�PHWDQiOLVH�

,QVXILFLrQFLD�UHQDO��Y������Q����S����������������

/,��+XDQ�HW�DO� ,PSDFWR�GD�WHUDSLD�FRP�FRUWLFRVWHUyLGHV QRV�UHVXOWDGRV�GH�SHVVRDV

FRP�LQIHFomR�SRU�6$56�&R9����6$56�&R9�RX�0(56�&R9��XPD�UHYLVmR�VLVWHPiWLFD

H�PHWD�DQiOLVH� /HXFHPLD��Y� ����Q�����S������������ �����

/,8��'RUD�HW�DO��8P�JXLD�SUiWLFR�SDUD�R�PRQLWRUDPHQWR�H�PDQHMR�GDV�FRPSOLFDo}HV

GD�WHUDSLD�FRP�FRUWLFRVWHURLGHV�VLVWrPLFRV� $OHUJLD� $VPD�H�,PXQRORJLD�&OtQLFD��Y�

���Q�����������

0285$��-DQDtQD�0DWRV��,QGLFDWLRQ�RI�D]LWKURP\FLQ�LQ�WKH�WUHDWPHQW�RI�&29,'����

OLWHUDWXUH�UHYLHZ� %UD]LOLDQ�-RXUQDO�RI�'HYHORSPHQW� Y�����Q�����S��������������

�����

0(/2��-RVp�5RPpULR�5DEHOR�HW�DO��5HDo}HV�DGYHUVDV�D�PHGLFDPHQWRV�HP

SDFLHQWHV�FRP�&29,'����QR�%UDVLO��DQiOLVH�GDV�QRWLILFDo}HV�HVSRQWkQHDV�GR

VLVWHPD�GH�IDUPDFRYLJLOkQFLD�EUDVLOHLUR� &DGHUQRV GH�6D~GH�3~EOLFD��Y������Q����

�����

0$+028'��'LQD�%���6+,78��=D\\DQX��0267$)$��$KPHG� 'UXJ�UHSXUSRVLQJ�RI

QLWD]R[DQLGH��FDQ�LW�EH�DQ�HIIHFWLYH�WKHUDS\�IRU�&29,'���"� -�*HQHW�(QJ

%LRWHFKQRO��Y������Q�����������

0(+7$��3��HW�DO� &29,'�����FRQVLGHUH�VtQGURPHV�GH WHPSHVWDGH�GH�FLWRFLQDV�H

LPXQRVVXSUHVVmR� /DQFHWD��Y�������Q����S������������ �����

0$768<$0$��7RVKLIXPL�HW�DO� $Q�DEHUUDQW�67$7�SDWKZD\ LV�FHQWUDO�WR�&29,'����

&HOO�'HDWK�'LIIHU��Y������Q������S������������������

1,78/(6&8��*HRUJH�0LKDL�HW�DO��&RPSUHKHQVLYH�DQDO\VLV�RI�GUXJV�WR�WUHDW

6$56䇳&R9䇳��LQIHFWLRQ��0HFKDQLVWLF�LQVLJKWV�LQWR�FXUUHQW�&29,'䇳���WKHUDSLHV

�5HYLHZ�� ,QWHUQDWLRQDO�-RXUQDO�RI�0ROHFXODU�0HGLFLQH� Y������Q�����S����������

�����

3233��0DULD�HW�DO� ,YHUPHFWLQD�SDUD�SUHYHQLU�H�WUDWDU &29,'���� &RFKUDQH�/LEUDU\�

Y����Q����������
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3/$1721(��'RPHQLFR��.28'5,$976(9$��7DWLDQD� &XUUHQW�DQG�)XWXUH�8VH�RI

&KORURTXLQH�DQG�+\GUR[\FKORURTXLQH�LQ�,QIHFWLRXV��,PPXQH��1HRSODVWLF��DQG

1HXURORJLFDO�'LVHDVHV��$�0LQL�5HYLHZ� &OLQ�'UXJ�,QYHVWLJ� Y������Q�����S����������

�����

48,1&+2�/23(=��ÈOYDUR�HW�DO�������� 6HOI�PHGLFDWLRQ�SUDFWLFHV�WR�SUHYHQW�RU

PDQDJH�&29,'�����$�V\VWHPDWLF�UHYLHZ� 3/26�21(��Y� ����Q����������

5$+0$1��6D\HHGD�HW�DO��(SLGHPLRORJLD��SDWRJrQHVH��DSUHVHQWDo}HV�FOtQLFDV�

GLDJQyVWLFR�H�WUDWDPHQWR�GH�&29,'�����XPD�UHYLVmR�GDV�HYLGrQFLDV�DWXDLV� ([SHUW

5HY�&OLQ�3KDUPDFRO� Y������Q�����S����������������

58,=�,5$6725=$��*��HW�DO��&OLQLFDO�HIILFDF\�DQG�VLGH�HIIHFWV�RI�DQWLPDODULDOV�LQ

V\VWHPLF�OXSXV�HU\WKHPDWRVXV��D�V\VWHPDWLF�UHYLHZ� $QQ�5KHXP�'LV��Y������Q�����S�

������������

52&&2��3DWULFLD�50�HW�DO� 8VR�SUHFRFH�GH�QLWD]R[DQLGD QD�GRHQoD�OHYH�GH

&29,'�����HVWXGR�UDQGRPL]DGR�FRQWURODGR�SRU�SODFHER� 2�MRUQDO�UHVSLUDWyULR
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