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$V� PXFRSROLVVDFDULGRVHV�VmR� GRHQoDV� OLVRVV{PLFDV� GH� GHSyVLWR�� QD� TXDO�RV�
JOLFRVDPLQRJOLFDQRV��DR�LQYpV�GH�VHUHP�FOLYDGRV�GHQWUR�GR�OLVRVVRPR��VmR�DFXPXODGRV�
GHQWUR� GHVVD� RUJDQHOD� FHOXODU�� GHYLGR� D� XPD� IDOKD� QHVVD� URWD� HQ]LPiWLFD�� $�
0XFRSROLVVDFDULGRVH ,9 p� FDUDFWHUL]DGD� SHOD� GHILFLrQFLD� GD� HQ]LPD� 1�
DFHWLOJDODFWRVDPLQD���VXOIDWDVH�� DFXPXODQGR� TXHUDWDQ� VXOIDWR�� -i� D�
0XFRSROLVVDFDULGRVH�WLSR ,,� p� FDUDFWHUL]DGD� SHOD� GHILFLrQFLD�GD� HQ]LPD� LGXURQDWR���
VXOIDWDVH� H� DF~PXOR� GH� KHSDUDQ� VXOIDWR� H� GHUPDWDQ� VXOIDWR� (VVH� DF~PXOR� GH�
JOLFRVDPLQRJOLFDQRV OHYD� D� SUREOHPDV� VHFXQGiULRV�� FRPR� D� DWLYDomR� GD� FDVFDWD�
LQIODPDWyULD� D�SURGXomR�GH�HVSpFLHV�UHDWLYDV H�GLVIXQomR�PLWRFRQGULDO��2�REMHWLYR�JHUDO�
GHVWH� SURMHWR� GH� SHVTXLVD� IRL LQYHVWLJDU� RV� PHFDQLVPRV� GH� HVWUHVVH� R[LGDWLYR� H�
LQIODPDomR�HP� SDFLHQWHV�SRUWDGRUHV� GH�0XFRSROLVVDFDULGRVH�WLSR� ,,� QR�PRPHQWR� GR�
GLDJQyVWLFR H� DSyV� R� WUDQVSODQWH� GH� FpOXODV�WURQFR� KHPDWRSRLpWLFDV�� HP� SDFLHQWHV�
SRUWDGRUHV� GH� 0XFRSROLVVDFDULGRVH� WLSR� ,9$� GXUDQWH� WUDWDPHQWR� FRP� WHUDSLD� GH�
UHSRVLomR�HQ]LPiWLFD��EHP�FRPR�DYDOLDU�R�HIHLWR�LQ�YLWUR GH DQWLR[LGDQWHV��JHQLVWHtQD�H
FRHQ]LPD�4� ���� VREUH�SDUkPHWURV� GH�HVWUHVVH� R[LGDWLYR�H�GLVIXQomR�PLWRFRQGULDO�HP�
PRGHOR�FHOXODU�SDUD�0XFRSROLVVDFDULGRVH�WLSR ,,� 2V�GDGRV�DSUHVHQWDGRV�VREUH�SDFLHQWHV�
FRP�0XFRSROLVVDFDULGRVH�WLSR ,,�VXJHUHP�TXH�RV�PHVPRV VH�HQFRQWUDP�HP�HVWDGR GH�
GHVHTXLOtEUR�UHGR[�H SUy�LQIODPDWyULR��FRP�DXPHQWR�GRV�QtYHLV�GH�LVRSURVWDQRV�XULQiULRV��
GDV� LQWHUOHXFLQDV� ,/��ȕ� H� ,/���D� H� D� WHQGrQFLD�GH� DXPHQWR� GD� ,/���� $OpP� GLVVR�� RV�
SDFLHQWHV FRP 0XFRSROLVVDFDULGRVH� WLSR ,,� SyV� WUDQVSODQWH� GH� FpOXODV�WURQFR�
KHPDWRSRLpWLFDV GHPRQVWUDUDP� XPD� PHOKRUD� QRV� SDUkPHWURV� DQDOLVDGRV�� WUD]HQGR�
HYLGrQFLDV�GH� FRPR� HVVH� WUDWDPHQWR� SRGH� VHU� EHQpILFR�SDUD� HVVHV� SDFLHQWHV��9DOH�
UHVVDOWDU�TXH�DWp�R�PRPHQWR�QmR�KDYLD�VLGR�GHVFULWR�QD�OLWHUDWXUD�R�DXPHQWR�GH�,/���D�
HP�SDFLHQWHV FRP 0XFRSROLVVDFDULGRVH�WLSR ,,�� (VVH�GDGR�p�SLRQHLUR�H�H[WUHPDPHQWH�
UHOHYDQWH��YLVWR�TXH�HVVD�LQWHUOHXFLQD�p�FRQVLGHUDGD�RVWHRFODVWRJrQLFD�H�HVVHV�SDFLHQWHV�
DSUHVHQWDP�GHIRUPDo}HV�yVVHDV�LPSRUWDQWHV� 5HODWDPRV�SHOD�SULPHLUD�YH]�TXH�QmR�Ki�
DXPHQWR� VLJQLILFDWLYR� GD� UHVSRVWD� LQIODPDWyULD� H� HVWUHVVH� R[LGDWLYR�QLWURVDWLYR� HP�
SDFLHQWHV�FRP�0XFRSROLVVDFDULGRVH�WLSR ,9$�HP�WUDWDPHQWR�SURORQJDGR�FRP�WHUDSLD�GH�
UHSRVLomR� HQ]LPiWLFD�� ,VVR GHPRQVWUD XP� SRVVtYHO HIHLWR�SURWHWRU� GR� WUDWDPHQWR� HP�
UHODomR�DRV�SDUkPHWURV�HVWXGDGRV�H�D�LPSRUWkQFLD�GH�LQLFLDU�R�WUDWDPHQWR�QRV�HVWiJLRV�
LQLFLDLV�GD�GRHQoD� -i�HP�UHODomR�DR QRVVR�HVWXGR GH�PRGHOR�FHOXODU�SRU�HGLomR�JrQLFD��
IRL GHPRQVWUDGR TXH� R� PRGHOR FHOXODU� KHWHUR]LJRWR FRPSRVWR QRFDXWH SDUD
0XFRSROLVVDFDULGRVH�WLSR ,,�DSUHVHQWD�PHQRV�DOWHUDo}HV�QRV�SDUkPHWURV�HVWXGDGRV��HP�
FRPSDUDomR�FRP�R�PRGHOR�FHOXODU�KRPR]LJRWR QRFDXWH SDUD 0XFRSROLVVDFDULGRVH�WLSR
,,� ,VVR�HYLGHQFLD TXH�RV�PRGHORV�FHOXODUHV�SRGHP�FDUDFWHUL]DU� GLIHUHQWHV�IHQyWLSRV��H�
TXH�D JHQLVWHtQD�GHPRQVWURX�HIHLWR�SURWHWRU�FRQWUD R DXPHQWR GH HVSpFLHV UHDWLYDV GH
R[LJrQLR�� (VWH� PRGHOR� FHOXODU� SRGH� DMXGDU� D HOXFLGDU� D ILVLRSDWRORJLD GD�
0XFRSROLVVDFDULGRVH�WLSR ,,�� EHP�FRPR� GHPRQVWUDU�RV�EHQHItFLRV�GD�JHQLVWHtQD�QHVWD�
GRHQoD�

ϭ



ϴ

3DODYUDV�FKDYH�� HVWUHVVH� R[LGDWLYR�� LQIODPDomR�� PXFRSROLVVDFDULGRVH WLSR� ,,�
PXFRSROLVVDFDULGRVH�WLSR�,9$��PRGHOR�FHOXODU�

$%675$&7

0XFRSRO\VDFFKDULGRVHV DUH� O\VRVRPDO� VWRUDJH� GLVHDVHV�� DV� JO\FRVDPLQRJO\FDQV��
LQVWHDG� RI� EHLQJ� FOHDYHG LQVLGH� WKH� O\VRVRPH�� DUH� DFFXPXODWHG�ZLWKLQ� WKLV� FHOOXODU�
RUJDQHOOH��GXH�WR� D� IDLOXUH�LQ�WKLV�HQ]\PDWLF�URXWH�� 0XFRSRO\VDFFKDULGRVHV�W\SH ,9� LV�
FKDUDFWHUL]HG� E\� WKH� GHILFLHQF\� RI� WKH� HQ]\PH� 1�DFHW\OJDODFWRVDPLQH� ��VXOIDWDVH��
DFFXPXODWLQJ� NHUDWDQ� VXOIDWH�� 0XFRSRO\VDFFKDULGRVHV� W\SH ,,� LV� GHVFULEHG� E\� WKH�
GHILFLHQF\�RI�WKH�HQ]\PH�LGXURQDWH���VXOIDWDVH�DQG�DFFXPXODWLRQ�RI�KHSDUDQ�VXOIDWH�DQG�
GHUPDWDQ�VXOIDWH��7KLV�DFFXPXODWLRQ�RI�*$*�OHDGV�WR�VHFRQGDU\�SUREOHPV��VXFK�DV�WKH�
DFWLYDWLRQ� RI� WKH� LQIODPPDWRU\� FDVFDGH�� WKH� SURGXFWLRQ� RI� UHDFWLYH� VSHFLHV DQG�
PLWRFKRQGULDO�G\VIXQFWLRQ�� 7KH� DLP� RI� WKLV� UHVHDUFK� SURMHFW� ZDV� WR� LQYHVWLJDWH� WKH�
PHFKDQLVPV� RI� R[LGDWLYH� VWUHVV� DQG� LQIODPPDWLRQ� LQ� SDWLHQWV� ZLWK
0XFRSRO\VDFFKDULGRVHV�W\SH�,,�DW�WKH�WLPH�RI�GLDJQRVLV�DQG�SRVW�KHPDWRSRLHWLF�VWHP�FHOO�
WUDQVSODQWDWLRQ��LQ�SDWLHQWV�ZLWK�0XFRSRO\VDFFKDULGRVHV�W\SH�,9$�GXULQJ�WUHDWPHQW�ZLWK�
HQ]\PH� UHSODFHPHQW� WKHUDS\�� DV� ZHOO� DV� WR� HYDOXDWH� WKH� LQ� YLWUR HIIHFW� RI� GLIIHUHQW�
DQWLR[LGDQWV� �JHQLVWHLQ�� FRHQ]\PH� T���� RQ� SDUDPHWHUV� RI� R[LGDWLYH� VWUHVV� DQG�
PLWRFKRQGULDO�G\VIXQFWLRQ�LQ�FHOOXODU�PRGHOV�IRU�0XFRSRO\VDFFKDULGRVHV�W\SH ,,��7KH�GDWD�
SUHVHQWHG�DERXW�0XFRSRO\VDFFKDULGRVHV�W\SH ,,�SDWLHQWV�VKRZHG�WKDW�WKH\�DUH�LQ�UHGR[�
LPEDODQFH DQG�SUR�LQIODPPDWRU\�VWDWH��ZLWK�DQ�LQFUHDVH�LQ�WKH�XULQDU\�LVRSURVWDQH�OHYHOV��
LQFUHDVH�LQWHUOHXNLQV�,/��ȕ DQG�,/���D�DQG�D�WHQGHQF\�WRZDUGV�DQ�LQFUHDVH�LQ�,/����7KH�
0XFRSRO\VDFFKDULGRVHV�W\SH ,,� SDWLHQWV� SRVW� KHPDWRSRLHWLF�VWHP� FHOO� WUDQVSODQWDWLRQ
VKRZHG�DQ�LPSURYHPHQW� LQ�WKH�DQDO\]HG�SDUDPHWHUV�� EULQJLQJ�HYLGHQFHV�RQ�KRZ�WKLV�
WUHDWPHQW�FDQ�EH�EHQHILFLDO�WR�WKHVH�SDWLHQWV��,W�LV�ZRUWK�QRWLQJ�WKDW�XQWLO�QRZ��DQ�LQFUHDVH�
LQ� ,/���D� LQ� 0XFRSRO\VDFFKDULGRVHV�W\SH ,,� SDWLHQWV� KDV� QRW�EHHQ� GHVFULEHG� LQ� WKH�
OLWHUDWXUH�� 7KLV� GDWD� LV� SLRQHHULQJ�DQG� H[WUHPHO\� UHOHYDQW�� VLQFH� WKLV� LQWHUOHXNLQ� LV�
FRQVLGHUHG�RVWHRFODVWRJHQLF�DQG�WKHVH�SDWLHQWV�SUHVHQW�VLJQLILFDQW�ERQH�GHIRUPDWLRQV��
:H� UHSRUWHG� IRU� WKH�ILUVW� WLPH� WKDW� WKHUH� LV�QR�VLJQLILFDQW�LQFUHDVH�LQ�WKH� LQIODPPDWRU\�
UHVSRQVH�DQG�R[LGDWLYH�QLWURVDWLYH�VWUHVV� LQ�SDWLHQWV�ZLWK�0XFRSRO\VDFFKDULGRVHV�W\SH
,9$�RQ�SURORQJHG�WUHDWPHQW�ZLWK�HQ]\PH�UHSODFHPHQW�WKHUDS\��7KLV VKRZV WKH�SURWHFWLYH�
HIIHFW�RI�WUHDWPHQW� LQ�UHODWLRQ�WR� WKH�SDUDPHWHUV�VWXGLHG�DQG�WKH�LPSRUWDQFH�RI�LQLWLDWLQJ�
WUHDWPHQW�LQ�WKH�HDUO\�VWDJHV�RI�WKH�GLVHDVH��,Q�UHODWLRQ�WR�RXU�VWXG\�RI�WKH�FHOOXODU�PRGHO�
E\�JHQH�HGLWLQJ��LW�ZDV�GHPRQVWUDWHG�WKDW�WKH�KHWHUR]\JRXV�0XFRSRO\VDFFKDULGRVHV�W\SH
,,� NQRFNRXW� FHOOXODU�PRGHO� SUHVHQWV� OHVV� DOWHUDWLRQV� LQ� WKH� SDUDPHWHUV� VWXGLHG�� LQ�
FRPSDULVRQ� ZLWK� WKH� KRPR]\JRXV� 0XFRSRO\VDFFKDULGRVHV�W\SH� ,, NQRFNRXW� FHOOXODU�
PRGHO�� 7KLV�LQGLFDWH WKDW�WKH�FHOOXODU�PRGHOV�FDQ�FKDUDFWHUL]H�GLIIHUHQW�SKHQRW\SHV�DQG�
WKDW�JHQLVWHLQ�VKRZHG�D�SURWHFWLYH�HIIHFW�DJDLQVW�LQFUHDVHG�UHDFWLYH�R[\JHQ�VSHFLHV��7KLV�
FHOOXODU�PRGHO�PD\�KHOS�WR�HOXFLGDWH�WKH�SDWKRSK\VLRORJ\�RI�0XFRSRO\VDFFKDULGRVHV�W\SH
,,��DV�ZHOO�DV�GHPRQVWUDWH�WKH�EHQHILWV�RI�JHQLVWHLQ�LQ�WKLV�GLVHDVH�

.H\ZRUGV�� R[LGDWLYH� VWUHVV�� LQIODPPDWLRQ�� PXFRSRO\VDFFKDULGRVHV� W\SH� ,,��
PXFRSRO\VDFFKDULGRVHV�W\SH�,9$��FHOOXODU�PRGHO�
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��� (UURV�LQDWRV�GR�PHWDEROLVPR

2V� HUURV� LQDWRV� GR� PHWDEROLVPR� �(,0�� VmR� GHIHLWRV� KHUHGLWiULRV� GH� FDUiWHU�

DXWRVV{PLFR�UHFHVVLYR��DXWRVV{PLFR�GRPLQDQWH�RX�OLJDGR�DR�FURPRVVRPR�;� FDXVDGRV�

GHYLGR�D�GHILFLrQFLD�SDUFLDO�RX�WRWDO�GH�XPD�SURWHtQD��D�TXDO��JHUDOPHQWH��H[HUFH�XPD�

DWLYLGDGH�HQ]LPiWLFD �5HJDWHLUR� �������2�EORTXHLR�UHVXOWDQWH�GR�GHIHLWR�PHWDEyOLFR�OHYD�

DR�DF~PXOR�GRV�VXEVWUDWRV�GD�HQ]LPD��EHP�FRPR�GHILFLrQFLD�QD�VtQWHVH�GR�SURGXWR�GD�

UHDomR�� $OpP� GLVVR�� SRGH� RFRUUHU� TXH� YLDV�PHWDEyOLFDV� DOWHUQDWLYDV� VHMDP� DWLYDGDV�

YLVDQGR� D� GLPLQXLomR� GDV� FRQFHQWUDo}HV� GRV� VXEVWUDWRV�� 'H� IRUPD� JHUDO�� HVVHV�

PHFDQLVPRV�DFDEDP�OHYDQGR�DR�DSDUHFLPHQWR�GH�VLQWRPDWRORJLD�JUDYH��PXLWDV�YH]HV�

OHWDO��QRV�SDFLHQWHV�SRUWDGRUHV�GHVVHV�GHIHLWRV��6FULYHU�HW�DO����������

6H�DQDOLVDGRV�GH�IRUPD�LQGLYLGXDO��RV�(,0�SRVVXHP�XPD�IUHTXrQFLD�EDL[D��SRUpP��

HP�FRQMXQWR��FRUUHVSRQGHP�D�����GR�WRWDO�GH�GRHQoDV�JHQpWLFDV��-LPHQH]�6DQFKH]�HW�

DO��������6FULYHU HW�DO� �������

1D� FODVVLILFDomR� SURSRVWD� SRU� 6DXGXEUD\�H� &KDUSHQWLHU��������� RV� (,0� VmR�

DJUXSDGRV�HP�WUrV�JUDQGHV�FODVVHV��FRQIRUPH�GHVFULWR�DEDL[R�

*UXSR�,��'LVW~UELRV�QR�FDWDEROLVPR�GH�PROpFXODV�FRPSOH[DV��FRPR�SRU�H[HPSOR��

DV�GRHQoDV�OLVRVV{PLFDV�GH�GHSyVLWR�H�DV�GRHQoDV�SHUR[LVVRPDLV��

*UXSR� ,,�� 'LVW~UELRV� FRP� GpILFLW� HQHUJpWLFR�� FRPR� QDV� GRHQoDV� GD� FDGHLD�

WUDQVSRUWDGRUD� GH� HOpWURQV�� GHIHLWRV� QD� R[LGDomR� GH� iFLGRV� JUD[RV� H� GHIHLWRV� QD�

JOLFRQHRJrQHVH�

*UXSR�,,,��(UURV�LQDWRV�GR�PHWDEROLVPR�LQWHUPHGLiULR��GLVW~UELRV�TXH�OHYDP�j�LQWR[LFDomR�

DJXGD�RX�FU{QLFD�HP� IXQomR�GR�DF~PXOR�GH�VXEVWUDWRV� Wy[LFRV�� (QTXDGUDP�VH�QHVWD�

FODVVLILFDomR�DV�DPLQRDFLGRSDWLDV�H�DV�DFLGHPLDV�RUJkQLFDV��SRU�H[HPSOR�

ϱ



ϭϮ

��� 'RHQoDV�OLVRVV{PLFDV�GH�GHSyVLWR�

$V�GRHQoDV�OLVRVV{PLFDV�GH�GHSyVLWR��'/'V��VmR�(,0 HP�TXH�Ki�XPD�GLPLQXLomR�

SDUFLDO� RX� WRWDO� GD� DWLYLGDGH� GH� HQ]LPDV� OLVRVVRPDLV� HVSHFtILFDV�� RFDVLRQDQGR�XP�

DF~PXOR�GH�PROpFXODV�FRPSOH[DV�QmR�PHWDEROL]DGDV�QRV�OLVRVVRPRV�

2�OLVRVVRPR�p�XPD�RUJDQHOD�FLWRSODVPiWLFD�SURYHQLHQWH�GR�FRPSOH[R�GH�*ROJL��

TXH� DSUHVHQWD� FRPR IXQomR� GHJUDGDU� H� UHFLFODU� UHVtGXRV� FHOXODUHV�� 2V� PDWHULDLV�

H[WUDFHOXODUHV�DWLQJHP�R�OLVRVVRPR SULQFLSDOPHQWH�DWUDYpV�GH�HQGRFLWRVH�H�IDJRFLWRVH��

HQTXDQWR�XP� SURFHVVR� FRPSOHWDPHQWH� GLIHUHQWH�� D� DXWRIDJLD��PHGHLD� D� HQWUHJD� GH�

PDWHULDLV�LQWUDFHOXODUHV �6DIWLJ�H�.OXPSHUPDQ���������

$�DXWRIDJLD�p�DWLYDGD�SRU�XPD�DPSOD�JDPD�GH�FRQGLo}HV�LQGXWRUDV�GH�HVWUHVVH�

FHOXODU�H�PHGHLD� D� GHJUDGDomR�GH� DJUHJDGRV� SURWHLFRV�� OLStGLRV�R[LGDGRV�� RUJDQHODV�

GDQLILFDGDV�H� SDWyJHQRV� LQWUDFHOXODUHV��2V� PDWHULDLV� TXH� FKHJDP�DR� OLVRVVRPR VmR�

GHJUDGDGRV�SHODV�KLGURODVHV�OLVRVV{PLFDV��H�RV�SURGXWRV�GH�GHJUDGDomR�UHVXOWDQWHV�VmR�

XVDGRV�SDUD�JHUDU�QRYRV�FRPSRQHQWHV�FHOXODUHV�H�HQHUJLD�HP�UHVSRVWD�jV�QHFHVVLGDGHV�

QXWULFLRQDLV�GD�FpOXOD��2V� OLVRVVRPRV�WDPEpP� HVWmR�HQYROYLGRV�HP�XPD�YLD�VHFUHWRUD�

³QmR�FRQYHQFLRQDO´�FRQKHFLGD�FRPR�H[RFLWRVH� OLVRVVRPDO��TXH�GHVHPSHQKD�XP�SDSHO�

LPSRUWDQWH� HP� YiULRV� SURFHVVRV� ILVLROyJLFRV��FRPR� UHSDUR� GD�PHPEUDQD� SODVPiWLFD��

UHVSRVWD�LPXQH�H�UHDEVRUomR�yVVHD �%DOODELR��������

2� O~PHQ�OLVRVVRPDO�WHP�S+�iFLGR�SUy[LPR�D�����H�FRQWpP�PDLV�GH����GLIHUHQWHV�

HQ]LPDV� KLGUROtWLFDV� VRO~YHLV�� TXH� HVWmR� GLUHWDPHQWH� HQYROYLGDV�QD� GHJUDGDomR� GH�

PHWDEyOLWRV�� $�PHPEUDQD� OLVRVVRPDO�FRQWpP�SURWHtQDV� FRPR� WUDQVSRUWDGRUHV�� FDQDLV�

L{QLFRV�H�SHTXHQDV�SURWHtQDV�TXH�HVWmR�HQYROYLGDV�QRV�HYHQWRV�GH�IXVmR�GH�PHPEUDQD��

ϲ



ϭϯ

WUiIHJR� GH� SURWHtQDV� LQWUDFHOXODUHV�H� SURFHVVRV� VHFUHWyULRV �+HHVH�� ������ %DOODELR��

������

1R�%UDVLO��DV�'/'V�UHSUHVHQWDP�������GRV�SDFLHQWHV�FRP�(,0��VHQGR�TXH�������

GRV�FDVRV�GH�'/'V�FRUUHVSRQGHP�jV�PXFRSROLVVDFDULGRVHV �036���&RHOKR�HW�DO���������

2�DF~PXOR�GH�PDFURPROpFXODV��QD�PDLRULD�GDV�'/'V��LQLFLD�VH�QD�YLGD�IHWDO�H� WRUQD�VH�

HYLGHQWH�FOLQLFDPHQWH�QRV�GRLV�SULPHLURV�DQRV�GH�YLGD��0DEH�HW�DO�� ������

���� 0XFRSROLVVDFDULGRVHV

$V�036��HQTXDGUDGDV�QDV�'/'V��VmR�FDXVDGDV�SHOD�DXVrQFLD�GH�TXDOTXHU�XPD�

GDV����HQ]LPDV�HQYROYLGDV�QD�GHJUDGDomR�GRV�JOLFRVDPLQRJOLFDQRV��*$*V��� WDPEpP�

FRQKHFLGRV�FRPR�PXFRSROLVVDFDUtGHRV��2V�*$*V�� QR�WHFLGR�FRQHFWLYR��HQFRQWUDP�VH�

OLJDGRV� D� SURWHtQDV�� IRUPDQGR� RV� SURWHRJOLFDQRV�� RV� TXDLV� SRVVXHP� FRPR� IXQomR�

IRUQHFHU�HODVWLFLGDGH�DRV�WHFLGRV�H�RV PDQWHU�QD�VXD�FRQIRUPDomR�FDUDFWHUtVWLFD��GHYLGR�

D�VXD�HVWUXWXUD�TXtPLFD�VHU�DOWDPHQWH�SRODU�H�HOHWULFDPHQWH�FDUUHJDGD��Mi�TXH�SRVVXHP�

JUDQGH� FDSDFLGDGH� GH� DEVRUYHU� iJXD�� IRUPDQGR� PDWUL]HV� KLGUDWDGDV� QRV� HVSDoRV�

LQWHUFHOXODUHV� H� LQWHUVWLFLDLV� �(VNR� HW� DO� ������� 3RU� HVVD� UD]mR�� RV� *$*V� HUDP�

DQWHULRUPHQWH� FRQKHFLGRV�FRPR� PXFRSROLVVDFDUtGLRV�� 2� DOWR� FDUiWHU� KLGURItOLFR�GRV�

*$*V�ID]�FRP�TXH�VXD�SUHVHQoD�QD�FRQVWLWXLomR�GRV�SURWHRJOLFDQRV�VHMD�FUXFLDO�SDUD�D�

PDQXWHQomR�GD�FRQIRUPDomR�FDUDFWHUtVWLFD�GRV�WHFLGRV��DVVLP�FRPR�GH�VXD�HODVWLFLGDGH��

2V�SULQFLSDLV�WLSRV�GH�*$*V�VmR��KHSDUDQ�VXOIDWR �+6���GHUPDWDQ�VXOIDWR �'6���FRQGURLWLQ�

��VXOIDWR �&�6��� TXHUDWDQ� VXOIDWR �.6��� KHSDULQD� H� iFLGR� KLDOXU{QLFR�� FRQIRUPH�

UHSUHVHQWDGRV� QD� )LJXUD� �� $V� 036� VmR� FODVVLILFDGDV� HP� ��� IHQyWLSRV� FOtQLFRV��

UHODFLRQDGRV�FRP�D�HQ]LPD�DXVHQWH��FRPR�REVHUYDGR�QD�WDEHOD���

ϳ



ϭϰ

2�DF~PXOR�GH�*$*V�QmR�GHJUDGDGRV�QR�OLVRVVRPR�OHYD�D�XPD�GLVIXQomR�FHOXODU��

WHFLGXDO�H�RUJkQLFD��2�FXUVR�GDV�036 p�FU{QLFR�H�SURJUHVVLYR��FRP�DFRPHWLPHQWR�GH�

GLYHUVRV�VLVWHPDV�WDLV�FRPR��R�HVTXHOpWLFR��FDUGLRSXOPRQDU��D�SHOH��FyUQHD��ItJDGR��EDoR��

FpUHEUR� H� PHQLQJHV� &RQWXGR�� XPD� PHVPD� GHILFLrQFLD�HQ]LPiWLFD� SRGH� RFDVLRQDU�

GLIHUHQWHV�JUDXV�GH�FRPSURPHWLPHQWR�FOtQLFR��TXH�YDULDP�GHVGH�TXDGURV�PDLV�OHYHV�D�

PRGHUDGRV�H�JUDYHV� $OJXPDV�GDV�PDQLIHVWDo}HV�FOtQLFDV�TXH�RV�SDFLHQWHV�FRP�036�

SRGHP�DSUHVHQWDU�VmR��EDL[D�HVWDWXUD��SHUtPHWUR�FHIiOLFR�DXPHQWDGR��IDFH�VXJHVWLYD�GH�

GRHQoD� GH� GHSyVLWR�� HQYROYLPHQWR� RFXODU�� FDUGLRSDWLD�� RUJDQRPHJDOLD�� LQIHFo}HV�

UHVSLUDWyULDV��DOWHUDo}HV�FXWkQHDV��KLSRDFXVLD�H�FRPSURPHWLPHQWR�QHXUROyJLFR �1HXIHOG�

H�0XHQ]HU�������� $�WULDJHP HP� FDVR�GH�VXVSHLWD�GH�036 p�EDVHDGD�QD�DQiOLVH�GH�

JOLFRVDPLQRJOLFDQRV�XULQiULRV��2� HQVDLR� HQ]LPiWLFR� GHILFLHQWH�H� D� DQiOLVH� JHQpWLFD�

FRQILUPDP�R�GLDJQyVWLFR �0LFKDXG�HW�DO���������

ϴ



ϭϱ

7DEHOD����&ODVVLILFDomR�GDV 036��FRP�LQGLFDomR�GRV�*$*�PDMRULWDULDPHQWH�

H[FUHWDGRV�QD�XULQD�H�D�UHVSHFWLYD�HQ]LPD�GHILFLHQWH

$GDSWDGR�GH�1HXIHOG�H�0XHQ]HU������

$ 0XFRSROLVVDFDULGRVH� GR� WLSR� ,, �036� ,,�� RX� 6tQGURPH� GH� +XQWHU� p

ELRTXLPLFDPHQWH�FDUDFWHUL]DGD�SHOD�GHILFLrQFLD�GD�HQ]LPD LGXURQDWR���VXOIDWDVH��,'6��

TXH� FDWDOLVD� D� UHPRomR� GR� VXOIDWR� SUHVHQWH� QD� SRVLomR� �� GR� iFLGR� LGXU{QLFR�GDV�

PROpFXODV�GH�+6�H '6��$�URWD�PHWDEyOLFD�GH�GHJUDGDomR�GHVWHV�*$*�HVWi�UHSUHVHQWDGD�

QD�)LJXUD��� 2�JHQH�,'6�HVWi�ORFDOL]DGR�QR�EUDoR�ORQJR�GR�FURPRVVRPR�;��;T�����H�PDLV�

GH�����DOWHUDo}HV�PXWDFLRQDLV�GLVWLQWDV�IRUDP�GHWHFWDGDV�QHVWH�JHQH��R�TXH��HP�SDUWH��

ϵ



ϭϲ

H[SOLFD�D�JUDQGH�KHWHURJHQHLGDGH�FOtQLFD�DSUHVHQWDGD�SRU�HVVHV�SDFLHQWHV��'
$YDQ]R�HW��

DO���������*RPHV�HW�DO���������

)LJXUD���9LD�GH�GHJUDGDomR�GR�+6 H�'6 �DGDSWDGR�GH�)LORFDPR�HW�DO� ������ +6��KHSDUDQ�

VXOIDWR��'6��GHUPDWDQ�VXOIDWR��036�,,��PXFRSROLVVDFDULGRVH� WLSR�,,��036�,��PXFRSROLVVDFDULGRVH�

WLSR�,��036�,,,�$��PXFRSROLVVDFDULGRVH� WLSR�,,,�$��036�,,,�&��PXFRSROLVVDFDULGRVH� WLSR�,,,�&��036�

,,,� %�� PXFRSROLVVDFDULGRVH� WLSR� ,,,� %�� 036� 9,,�� PXFRSROLVVDFDULGRVH� WLSR� 9,,�� 036� ,,,� '��

PXFRSROLVVDFDULGRVH�WLSR�,,,�'��036�9,��PXFRSROLVVDFDULGRVH�WLSR�9,�

$�036�,,�± FXMD�IUHTXrQFLD�HVWLPDGD�FKHJD�D���������� KRPHQV±��GLIHUHQWHPHQWH�

GH� WRGRV� RV�RXWURV� WLSRV�GH�036�� p� GH�KHUDQoD�UHFHVVLYD� OLJDGD�DR� FURPRVVRPR�;��

ϭϬ



ϭϳ

DIHWDQGR�TXDVH�TXH�H[FOXVLYDPHQWH�KRPHQV��VHQGR�DV�PXOKHUHV�SRUWDGRUDV� GR�JHQH�

DOWHUDGR� �3RRUWKLXV�HW�DO���������1HOVRQ�HW�DO���������3LQWR�HW�DO�� ������3LxD�$JXLODU�HW�

DO�� ������0F%ULGH�H�)ODQLJDQ���������

$�VLQWRPDWRORJLD�GD�036 ,,� LQFOXL�DOWHUDo}HV�HVTXHOpWLFDV��EDL[D�HVWDWXUD��PmRV�

HP�JDUUD��FRQWUDWXUDV�DUWLFXODUHV��LQIHFo}HV�UHFRUUHQWHV��VXUGH]��KHSDWRHVSOHQRPHJDOLD�

H�FDUGLRSDWLDV��2V�VLQWRPDV�LQLFLDP�SRU�YROWD�GRV�����DQRV�GH�LGDGH��H�D�VREUHYLGD�PpGLD�

GRV�SDFLHQWHV�p�GH�������DQRV���&KLQDZD�HW�DO���������<RXQJ�HW�DO�� ������0XHQ]HU�HW�DO�

������ $�IRUPD�JUDYH�GD�036�,, JHUDOPHQWH�SURJULGH�FRP�UHWDUGR�PHQWDO�JUDYH�H�DIHWD�

DSUR[LPDGDPHQWH�����GH�WRGRV�RV�SDFLHQWHV��:UDLWK�HW�DO�� ������-RQHV�HW�DO�� ������

4XDLR�HW�DO���������4XDLR�HW�DO���������-RQHV�HW�DO���������4XDLR�HW�DO�� ������5REHUWV�HW

DO�� ������'
$YDQ]R�HW�DO����������$�IRUPD�DWHQXDGD�p�FDUDFWHUL]DGD�SRU�UHWDUGR�PHQWDO�

OHYH�RX�DXVHQWH��H�SRU�XP�LQtFLR�PDLV�WDUGLR��DSUHVHQWDQGR�PDLRU�VREUHYLGD�GRV�SDFLHQWHV�

�+DPDQR�HW�DO� ������'¶$YDQ]R�HW�DO�� �����

)LJXUD��� 3DFLHQWH�FRP�6tQGURPH�GH�+XQWHU��DGDSWDGR�GH 0XHQ]HU HW�DO���������

ϭϭ



ϭϴ

$�0XFRSROLVVDFDULGRVH�WLSR�,9 �036�,9���RX�VtQGURPH�GH�0RUTXLR��p�FDUDFWHUL]DGD�

SHOD�GHJUDGDomR� GHILFLHQWH�GR�*$*� .6 H� p� GLYLGLGD�HP� ,9$� H� ,9%�� RX�0RUTXLR�$�H�

0RUTXLR�%��$�YLD�GH�GHJUDGDomR�GR�.6 HVWi�UHSUHVHQWDGD�QD�ILJXUD����1D�036�,9$ Ki�

GHILFLrQFLD� GD� HQ]LPD� 1�DFHWLOJDODFWRVDPLQD���VXOIDWDVH �*$/16� RX� JDODFWRVH� ��

VXOIDWDVH�H�D�GHJUDGDomR�GHILFLHQWH�WDPEpP�GR &�6��-i��QD�VHJXQGD��D�HQ]LPDGHILFLHQWH�

p ȕ�JDODFWRVLGDVH� 1mR� p� SRVVtYHO�GLIHUHQFLDU�DV� GXDV�GHILFLrQFLDV�SHOR�IHQyWLSR�GRV�

SDFLHQWHV��,QLFLDOPHQWH��D�036�WLSR�,9%�IRL�FRQVLGHUDGD�FRPR�D�IRUPD�PDLV�EUDQGD�GD�

036� ,9$�� �1HXIHOG�H� 0XHQ]HU�� ����� 6DZDPRWR� HW� DO��� ����� =KRX�HW� DO��������� 2�

HQIRTXH�GR�SUHVHQWH� WUDEDOKR�VHUmR� SDFLHQWHV�FRP�036�WLSR� ,9$� 1D�SRSXODomR�HP�

JHUDO��D�LQFLGrQFLD�HVWLPDGD�GHVVD�GRHQoD�ILFD�HP��������� D���������� QDVFLGRV�YLYRV�

�.KDQ�HW�DO���������6DZDPRWR�HW�DO���������

2� DF~PXOR� GH� *$*V� OHYD� D� FRPSOLFDo}HV� yVVHDV� EDVWDQWH� YDULiYHLV� H�

GHSHQGHQWHV�GD�TXDQWLGDGH�GH�VXEVWUDWR�DFXPXODGR��0DV�� GLIHUHQWHPHQWH�GD�PDLRULD�

GRV�(,0��RV�SDFLHQWHV�SRUWDGRUHV�GH�036�,9$�QmR�DSUHVHQWDP�QHQKXP�UHWDUGR�PHQWDO

�&DUDNXVKDQVN\��������&KDYHV�HW�DO���������=KRX�HW�DO��������� 2�WHFLGR�FRQMXQWLYR��TXH�

p� ULFR� HP� .6�� p� R� SULQFLSDO�DIHWDGR� QHVWHV� SDFLHQWHV�� H� RV� VLVWHPDV�� TXH� VmR� SRU�

FRQVHTXrQFLD�OHVDGRV� VmR�D�FDUWLODJHP��FyUQHD�H�YiOYXODV�FDUGtDFDV �'YRUDN�(ZHOO�HW�

DO���������6DZDPRWR�HW�DO���������

$OJXPDV�GDV� FDUDFWHUtVWLFDV� GRV� SDFLHQWHV�FRP�036�,9$ VmR� EDL[D�HVWDWXUD��

PRGLILFDo}HV�QD�FXUYDWXUD�GD�FROXQD���SHVFRoR�H�WURQFR�FXUWR�FRP�SURWXEHUkQFLD�GR�SHLWR�

�³SHFWXV� FDULQDWXP´��� HQFXUWDPHQWR�GH� RVVRV� ORQJRV� �RVVRV� GRV� EUDoRV� H� SHUQDV��

DODUJDPHQWR�GDV� DUWLFXODo}HV� IDFH� JURVVHLUD�� SURHPLQrQFLD�GR� TXHL[R��ERFD� JUDQGH��

GHILFLrQFLD� DXGLWLYD� OHYH� RSDFLGDGH� GH� FyUQHD�� GHQWHV� SHTXHQRV�� KHSDWRPHJDOLD�

ϭϮ



ϭϵ

REVWUXomR�GH�YLDV�DpUHDV�VXSHULRUHV�H�FRPSURPHWLPHQWR�YDOYXODU�GR�FRUDomR �0RQWDxR�

HW�DO��������0DUWHOO�HW�DO� ������7RPDWVX�HW�DO� ������.KDQ�HW�DO���������=KRX�HW�DO���������

)LJXUD��� 9LD�GH�GHJUDGDomR�GR�.6��DGDSWDGR� GH�)LORFDPR�HW�DO� ������ .6��TXHUDWDQ�

VXOIDWR��036�,9�$��PXFRSROLVVDFDULGRVH�WLSR�,9�$��036�,9�%��PXFRSROLVVDFDULGRVH�WLSR�,9�%��036�

,,,�'��PXFRSROLVVDFDULGRVH�WLSR�,,,�'�

2V�SDFLHQWHV�FRP�036�,9$�DSUHVHQWDP�VLJQLILFDWLYD�KHWHURJHQHLGDGH�FOtQLFD��Mi�

HVWmR�GHVFULWRV�QD�OLWHUDWXUD�PDLV�GH����PXWDo}HV�QR�JHQH�UHVSRQViYHO�SHOD�FRGLILFDomR�

GD�HQ]LPD�HQYROYLGD�QHVWD�VtQGURPH� 2�JHQH�GD�HQ]LPD�*$/16��TXH�p�DIHWDGD�QHVWD�

VtQGURPH�� HVWi� ORFDOL]DGR�QR�FURPRVVRPR� ��T������ FRQWpP����p[RQV�H�FRGLILFD�XPD�

SURWHtQD�iFLGD�FRP�����DPLQRiFLGRV��LQFOXLQGR�XP�SHSWtGHR�VLQDOL]DGRU�GH����UHVtGXRV�

�=DQHWWL�HW�DO���������

ϭϯ



ϮϬ

2V� VLQDLV�H�VLQWRPDV�FDUDFWHUtVWLFRV�GHVWD�GRHQoD�DSDUHFHP�SRU�YROWD�GRV�WUrV�

DQRV�GH�LGDGH��VHQGR�TXH�RV�SDFLHQWHV�SRGHP�DSUHVHQWDU�GHVGH�R�IHQyWLSR�PDLV�EUDQGR��

SRGHQGR�FKHJDU�DRV����DQRV�DWp�R�IHQyWLSR�PDLV�VHYHUR��VREUHYLYHQGR�VRPHQWH�DWp�RV�

���DQRV��(VWHV�~OWLPRV�UHSUHVHQWDP�DSUR[LPDGDPHQWH�����GR�WRWDO�GH�SDFLHQWHV�FRP�

036�,9$�H�HVWD�VREUHYLGD�EDL[D�p�GHYLGR�SULQFLSDOPHQWH�DR�FRPSURPHWLPHQWR�SXOPRQDU�

H�LQVWDELOLGDGH�FHUYLFDO�TXH�DFRPHWH�HVWHV�SDFLHQWHV��0RQWDxR�HW�DO�� ������0DUWHOO�HW�DO��

������7RPDWVX�HW�DO�� ������/DQNDVWHU�HW�DO���������=KRX�HW�DO����������

)LJXUD��� 3DFLHQWH�FRP�VtQGURPH�GH�0RUTXLR�$��$GDSWDGR�GH�6DZDPRWR�HW�DO���������

(QWUH������H������� IRUDP�LGHQWLILFDGRV�������SDFLHQWHV�FRP�036�QR�SDtV�� 2V�

GDGRV�IRUDP FROHWDGRV�QR�6HUYLoR�GH�*HQpWLFD�0pGLFD�GR�+RVSLWDO�GH�&OtQLFDV�3RUWR�

ϭϰ



Ϯϭ

$OHJUH�� 8P� WRWDO GH� ����������� QDVFLGRV� YLYRV� IRUDP� UHJLVWUDGRV� QR� 6LVWHPD� GH�

,QIRUPDo}HV�VREUH�1DVFLGRV�9LYRV�GR %DQFR�GH�'DGRV�GR�6LVWHPD�GH�6D~GH�%UDVLOHLUR��

$�LQFLGrQFLD�GH�036�QHVVH�SHUtRGR�IRL�GH������SRU ��������QDVFLGRV�YLYRV��2�WLSR�PDLV�

FRPXP�HQWUH�WRGDV�DV�036�IRL�D�036�,,��FRP������� GRV�FDVRV��H�HP�TXDUWR�OXJDU��D�

036�,9��FRP������� GRV�FDVRV��2V�VXEWLSRV�GH�036�,9�IRUDP�DQDOLVDGRV�HP��������

GRV�SDFLHQWHV H�D 036 ,9$�IRL�R�WLSR�PDLV�IUHTXHQWH�FRP������� GRV�FDVRV��&HOLN�HW�DO���

������

���� (VWUDWpJLDV�WHUDSrXWLFDV�SDUD�0XFRSROLVVDFDULGRVHV

$� WHUDSLD� GH� UHSRVLomR� HQ]LPiWLFD� �75(�� YHP� VHQGR XWLOL]DGD�� GH� IRUPD�

SURPLVVRUD HP�SDFLHQWHV�FRP�036�WLSR�,�� ,,� ,9�H 9,��(VWD�WHUDSLD�FRQVLVWH�QD�UHSRVLomR��

SRU�YLD�LQWUDYHQRVD��GH�XPD�IRUPD�DWLYD�H�UHFRPELQDQWH�GD�HQ]LPD�GHILFLHQWH� $SyV�VXD�

LQIXVmR��D� HQ]LPD� DWUDYHVVD� DV� PHPEUDQDV� FHOXODUHV�H� OLVRVVRPDLV� H�� GHQWUR� GHVWD�

RUJDQHOD��UHDOL]D�D GHJUDGDomR�GRV�*$*V�DFXPXODGRV� RFDVLRQDQGR��SRU�FRQVHJXLQWH��

XPD�SURYiYHO�PHOKRUD�FOtQLFD��%DJHZDGL�HW�DO�� ������&RPDQ HW�DO���������:UDLWKO� ������

'XUDQWH�RV�DQRV�������D�75( SDUD�036�,, IRL GHVHQYROYLGD�H�DSURYDGD�SDUD�XVR�

FOtQLFR��$SURYDGDV�SHOD�$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD��D�HQ]LPD�UHFRPELQDQWH�

HODSUDVH� �,GXUVXOIDVH�� � 6KLUH� p R� WUDWDPHQWR� GH� HVFROKD� SDUD� D� 036� ,,�

$�75(�VH�PRVWURX�HILFD]�HP�SDFLHQWHV�FRP�036�WLSR�,,��VHQGR�TXH�HVWHV�DSUHVHQWDUDP�

PHOKRUD�QD�IXQomR�UHVSLUDWyULD�� QR�WHVWH� GH� FDPLQKDGD�GH� ��PLQXWRV��H� UHGXomR�GR�

YROXPH�GH�ItJDGR�H�EDoR��0XHQ]HU��HW�DO���������2NX\DPD�HW�DO���������:KLWH�HW�DO���������

:UDLWK�HW�DO���������

ϭϱ



ϮϮ

-i�SDUD�D�036�,9$�R�WUDWDPHQWR� XWLOL]DGR�p�D�DGPLQLVWUDomR�GH�HORVXOIDVH�DOID��

XPD� YHUVmR� VLQWpWLFD� GD� HQ]LPD� *$/16 TXH� IRL� DSURYDGD� SHOR� )'$� HP� ������ $�

HORVXOIDVH�DOID�IRL�GHVHQYROYLGD�SHOD�%LR0DULQ�3KDUPDFHXWLFDO�,QF��H�p� FRPHUFLDOL]DGD�

VRE�D�PDUFD�9LPL]LP����$�GRVH�UHFRPHQGDGD�p�GH���PJ�SRU�NJ�DGPLQLVWUDGD�SRU�YLD�

LQWUDYHQRVD�GXUDQWH��������� KRUDV�� FRP� EDVH� QR�YROXPH� GH� SHUIXVmR��XPD� YH]� SRU�

VHPDQD��(P� HQVDLRV�FOtQLFRV�HP� FULDQoDV�H�DGXOWRV�FRP�036�,9$�� D� HORVXOIDVH�DOID�

LQWUDYHQRVD�SURSRUFLRQRX�PHOKRULDV�VLJQLILFDWLYDV�GH�IRUPD�FRQWtQXD�QRV�QtYHLV�XULQiULRV�

GH�.6 �/\VHQJ�:LOOLDPVRQ��������

$�75(� WHP� VLGR�HILFD]�SDUD�PLQLPL]DU�YiULDV�FDUDFWHUtVWLFDV� FOtQLFDV�GDV 036��

LQFOXLQGR� D� UHGXomR� GH� GRHQoDV GDV� YLDV� DpUHDV�� GRHQoD� SXOPRQDU� UHVWULWLYD��

KHSDWRPHJDOLD�H ULJLGH]�DUWLFXODU� 3RUpP�� D� 75( QmR�FRQVHJXH�SHQHWUDU� HP� WHFLGRV�

FRQHFWLYRV�GHQVRV��RX�RVVRV��SRUWDQWR��KRXYH�LPSDFWR�PtQLPR�QD�GRHQoD�YDOYDU�FDUGtDFD�

RX� PDQLIHVWDo}HV� HVTXHOpWLFDV� $OpP� GLVVR�� D� 75(� QmR� DWUDYHVVD� D� EDUUHLUD�

KHPDWRHQFHIiOLFD��QmR�WHQGR�LPSDFWR�QDV�FDUDFWHUtVWLFDV� QHXURQRSiWLFDV�GD�GRHQoD� $�

75( PHOKRURX D� TXDOLGDGH�GH� YLGD� GD� PDLRULD� GRV� LQGLYtGXRV�FRP� 036� H� GDGRV�

GHPRQVWUDP�TXH�IRL�FDSD]�GH�DXPHQWDU�D H[SHFWDWLYD�GH�YLGD GRV�SDFLHQWHV �0F%ULGH�H�

)ODQLJDQ���������

2�WUDQVSODQWH�GH�FpOXODV�WURQFR�KHPDWRSRLpWLFDV �7&7+� p�UHDOL]DGR�GHVGH������

SDUD� GLYHUVDV�'/'V�� WRWDOL]DQGR�PDLV� GH� ����� SURFHGLPHQWRV�UHODWDGRV� QD� OLWHUDWXUD�

�%RHOHQV�H� +DVVHOW�� ������ 2� 7&7+ FRQVLVWH� HP� IRUQHFHU� FpOXODV�PHWDEROLFDPHQWH�

FRPSHWHQWHV�� TXH�SRGHP� FRUULJLU� DV� GHILFLrQFLDV�HQ]LPiWLFDV�QR� SDFLHQWH��'HQWUH�RV�

PHFDQLVPRV� TXH� FRQWULEXHP� SDUD� R� r[LWR� GR� WUDQVSODQWH�� SRGHPRV� FLWDU�� ��� D�

VXEVWLWXLomR�GH�FpOXODV�GHILFLHQWHV�HP� GHWHUPLQDGD�HQ]LPD�SRU� FpOXODV�QRUPDLV� ��� D�

ϭϲ



Ϯϯ

WUDQVIHUrQFLD�GD�HQ]LPD�D�SDUWLU�GH�FpOXODV�QRUPDLV�GR�GRDGRU�SDUD�FpOXODV�GHILFLHQWHV�

DWUDYpV�GR�FRQWDWR�GLUHWR�FpOXOD�FpOXOD�H ��� R�JUDGLHQWH�GH�FRQFHQWUDomR�GH�PHWDEyOLWR

QmR�GHJUDGDGR�HQWUH�RV�WHFLGRV�H�R�FRPSDUWLPHQWR�SODVPiWLFR��TXH�SRGHULD�UHVXOWDU�GD�

TXHEUD�GH�VXEVWUDWR�FLUFXODQWH�SRU� HQ]LPDV�OLVRVV{PLFDV�HP� OHXFyFLWRV�H�PDFUyIDJRV�

WHFLGXDLV�GR�GRDGRU��+RRJHUEUXJJH�HW�DO���������

1D�OLWHUDWXUD�IRL�GHVFULWR�TXH�QD�036 ,�WLSR�6FKHLH R�7&7+ HVWHQGH D�H[SHFWDWLYD�

GH�YLGD�GHVVHV�SDFLHQWHV��SRGHQGR FKHJDU�DWp�D�TXDUWD�RX�TXLQWD�GpFDGD�GH�YLGD��VHP�

FRPSURPHWLPHQWR�QHXUROyJLFR �1HXIHOG�H�0XHQ]HU�������� -i�QD�036�,,��7DQDND�HW�DO���

������GHPRVWUDUDP� TXH�R�WUDQVSODQWH�DSUHVHQWD�HILFiFLD�QR�HQYROYLPHQWR�FHUHEUDO�RX�

FDUGtDFR�� TXDQGR�UHDOL]DGRV�DQWHV� GR� DSDUHFLPHQWR� GH� VLQDLV�GH� DWURILD� FHUHEUDO� RX�

UHJXUJLWDomR�YDOYDU��GHPRQVWUDQGR�TXH�R�SURFHGLPHQWR�YDOH�D�SHQD�QRV�HVWiJLRV�LQLFLDLV�

GD� GRHQoD�SDUD� HVVHV� SDFLHQWHV��$V�FpOXODV�WURQFR�KHPDWRSRLpWLFDV�VmR� FDSD]HV GH�

SRYRDU� R� VLVWHPD� QHUYRVR� FHQWUDO� H� LQWHUURPSHU� D� SURJUHVVmR� GDV� FDUDFWHUtVWLFDV�

QHXURQRSiWLFDV GDV�036��-i�IRL�GHPRQVWUDGR�TXH� DSyV�R�7&7+�� DV�FpOXODV GR�GRDGRU

HVWmR�SUHVHQWHV�QR�FpUHEUR�� VHQGR FDSD]HV�GH�VH� GLIHUHQFLDU�HP�QHXU{QLRV�H�FpOXODV�

JOLDLV��H�TXH�HVVDV�FpOXODV SRGHP FRUULJLU�D�GHILFLrQFLD�HQ]LPiWLFD�GDV�FpOXODV�YL]LQKDV

�&RJOH�HW�DO���������6FKRQEHUJHU�HW�DO��������� 3DUD�D�036�,9��RV�EHQHItFLRV�UHODWDGRV�

VHULDP�D UHVROXomR�GD�KHSDWRHVSOHQRPHJDOLD��HVWDELOL]DomR�GD�IXQomR�FDUGLRSXOPRQDU��

PHOKRUD�QD�DFXLGDGH�YLVXDO�H�QD�PRELOLGDGH�DUWLFXODU���3HWHUV�H�6WHZDUG��������3UDVDG�H�

.XUW]EHUJ�������� 'LYHUVRV HVWXGRV�GH�ORQJR�SUD]R�PRVWUDP�TXH 7&7+�p HILFD]�TXDQGR

DGPLQLVWUDGR�DQWHV GRV�DWUDVRV�QR�GHVHQYROYLPHQWR FRPHoDUHP �JHUDOPHQWH�FHUFD�GH�

���PHVHV�GH�LGDGH���%RHOHQV�HW�DO�� ������$OGHQKRYHQ�HW�DO���������

ϭϳ



Ϯϰ

2XWUD� HVWUDWpJLD� UHOHYDQWH� QR� WUDWDPHQWR� GH� (,0� p� D� WHUDSLD� GH� UHGXomR� GH�

VXEVWUDWR�� TXH�YLVD� GLPLQXLU�D� FRQFHQWUDomR�GR� VXEVWUDWR� GD� HQ]LPD�GHILFLHQWH��(VWD�

UHGXomR�DFRQWHFH��QRUPDOPHQWH��DWUDYpV�GH�XPD�LQLELomR�GLUHWD�HP�DOJXP�SRQWR�GD�URWD�

ELRVVLQWpWLFD GHVWH�VXEVWUDWR��1R�FDVR�GDV�036V��D�JHQLVWHtQD� XPD�LVRIODYRQD�H[WUDtGD�

GD�VRMD H�FRP�HVWUXWUD�PROHFXODU�DSUHVHQWDGD�QD�ILJXUD��� p�XPD�PROpFXOD�TXH�DWXD�QD�

LQLELomR GD�VtQWHVH�GH�*$*V��)ULVR�HW�DO� ������0DUXFKD�HW�DO� �������(P�FDPXQGRQJRV�

036� ,,� .2�� D DGPLQLVWUDomR�GH� JHQLVWHtQD�SRU� ��� VHPDQDV�IRL�FDSD]� GH� GLPLQXLU�D�

H[FUHomR� XULQiULD� GH� *$*V� H�� HP� DOJXQV� DQLPDLV�� WDPEpP� UHGX]LX� R� GHSyVLWR�

OLVRVV{PLFR�GH�*$*V�HP�FpOXODV�GR�61&��)ULVR�HW�DO� �������(P�SDFLHQWHV�036�,,,�� R�

WUDWDPHQWR� SRU� ��� PHVHV� FRP� JHQLVWHtQD���� PJ�NJ� GH� SHVR� FRUSRUDO�� IRL� FDSD]� GH�

PHOKRUDU�D� IXQomR�FRJQLWLYD� H� GH� UHGX]LU� D� H[FUHomR� GH�*$*V� HP� ���� H� ���� GRV�

SDFLHQWHV�GR� HVWXGR�� UHVSHFWLYDPHQWH� �GH� 5XLMWHU HW� DO�� ������� &RQVLGHUDQGR�TXH�D�

JHQLVWHtQD�p�FDSD]�GH�DWUDYHVVDU�D�EDUUHLUD�KHPDWRHQFHIiOLFD�H�DWLQJLU�R�61&��LQIHUH�VH�

TXH�WDLV� HIHLWRV�VmR�SRVVtYHLV� HP� IXQomR�GD� LQLELomR�GLUHWD� GD� VtQWHVH� GH�*$*V� HP�

QHXU{QLRV��7VDL�������

$� FRHQ]LPD�4��� �FRP� VXD�HVWUWXUD� PROHFXODU�UHSUHVHQWDGD� QD�ILJXUD���� p� XP�

OLStGLR� TXH� DWXD� QD FDGHLD� WUDQVSRUWDGRUD� GH� HOpWURQV �&7(� PLWRFRQGULDO� FRPR� XP�

WUDQVSRUWDGRU�GH�HOpWURQV�HVVHQFLDO�SDUD�D�VtQWHVH�GH�$73�H�DWXD�FRPR�XP�DQWLR[LGDQWH�

OLSRItOLFR��HQWUH� RXWUDV� IXQo}HV��0RQWHUR HW� DO� ������� GHPRQVWUDUDP� TXH� RV� YDORUHV�

SODVPiWLFRV� GH FRHQ]LPD� 4��� IRUDP� VLJQLILFDWLYDPHQWH� PHQRUHV QRV� JUXSRV�

IHQLOFHWRQ~ULD H�036� GR� TXH� QRV�FRQWUROHV� H� SDFLHQWHV�QHXUROyJLFRV��(VWHV� DXWRUHV�

FRQFOXtUDP�TXH�R�PRQLWRUDPHQWR�SODVPiWLFR�GH FRHQ]LPD�4���HP�JUXSRV�VHOHFLRQDGRV�

GH�SDFLHQWHV�FRP�GLIHUHQWH�(,0��HVSHFLDOPHQWH�HP�SDFLHQWHV�FRP�IHQLOFHWRQ~ULD H�036��

ϭϴ



Ϯϱ

PDV�WDPEpP� HP�(,0�VRE�GLHWDV�FRP�UHVWULomR�GH�SURWHtQD��SDUHFH�DFRQVHOKiYHO�SDUD�

SUHYHQLU�D�SRVVLELOLGDGH�GH�XP�HVWDGR�VXEyWLPR�FU{QLFR�GH�FRHQ]LPD�4�� QR�VDQJXH�HP�

WDLV�JUXSRV�GH�SDFLHQWHV��$VVLP��SRGH�VH�VXSRU�TXH�D�VXSOHPHQWDomR�GH�FRHQ]LPD�4��

SRGH�VHU�LPSRUWDQWH�SDUD�SDFLHQWHV�SRUWDGRUHV�GH�036�

)LJXUD��� (VWUXWXUD�PROHFXODU�GD�JHQLVWHtQD

)LJXUD��� (VWUXWXUD�PROHFXODU�GD�FRHQ]LPD�4��

�����(VWUHVVH�R[LGDWLYR�� LQIODPDomR�H�GRHQoDV�OLVRVV{PLFDV�GH�GHSyVLWR

2�HVWUHVVH�R[LGDWLYR�GHFRUUH�GH�XP�GHVHTXLOtEULR�HQWUH�D�JHUDomR�GH�FRPSRVWRV�

R[LGDQWHV�H�D�DWXDomR�GRV�VLVWHPDV�GH�GHIHVD�DQWLR[LGDQWH�FRPR�UHSUHVHQWDGR�QD�ILJXUD�

�� TXH�SRGH�DFDEDU�UHVXOWDQGR�HP�GDQRV�D�GLYHUVDV�ELRPROpFXODV�GR�RUJDQLVPR��+DOOLZHOO�

H�*XWHUULGJH�������� $ JHUDomR�GH�UDGLFDLV�OLYUHV �5/� GHVHQFDGHLD�HYHQWRV�SDWROyJLFRV�

ϭϵ
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TXH�� SRU� VXD�YH]�� HVWmR� HQYROYLGRV�HP GRHQoDV� FDUGLRYDVFXODUHV��FDUFLQRJrQLFDV�H�

QHXURGHJHQHUDWLYDV �)HUUDUL�� ������ 0XLWRV� HVWXGRV� GHPRQVWUDP� R� HQYROYLPHQWR�GR�

HVWUHVVH�R[LGDWLYR�QD�SDWRJrQHVH�GRV�(,0 H��PHVPR�TXH�HVWD�UHODomR�QmR�HVWHMD�EHP�

HOXFLGDGD��R�DF~PXOR�GH�PHWDEyOLWRV�Wy[LFRV�p�DSRQWDGR�FRPR�R�SULQFLSDO�UHVSRQViYHO�

SHOR�DXPHQWR�GH�5/ �'HRQ�HW�DO���������6LWWD�HW�DO���������:DMQHU�HW�DO�� ������%DUVKDFN�

HW�DO���������5LEDV�HW�DO�� ������GRV�6DQWRV�HW�DO���������-DFTXHV�HW�DO���������'HOJDGR�HW�

DO� �������1R�TXH�FRQFHUQH�jV�'/'V��Mi� IRL�GHVFULWR�R�DXPHQWR�GH�SHUR[LGDomR�OLStGLFD�

HP�SDFLHQWHV�FRP�036�,�H�DOWHUDomR�QD�DWLYLGDGH�GH�HQ]LPDV�DQWLR[LGDQWHV�SyV�75(�

�3HUHLUD HW�DO����������)RL�UHODWDGR�WDPEpP��R�DXPHQWR�GD�R[LGDomR�GH�SURWHtQDV�H�OLStGLRV�

HP�FpUHEUR�H�FHUHEHOR�GH�FDPXQGRQJRV�FRP�036�,,,%��9LOODQL�HW�DO�� �������(P�SDFLHQWHV�

FRP� GRHQoD� GH� *DXFKHU� VXJHULX�VH� XP� GHVHTXLOtEULR� QDV� GHIHVDV� DQWLR[LGDQWHV�

HQ]LPiWLFDV�GHYLGR�D�XP�DXPHQWR�GD�DWLYLGDGH�GD HQ]LPD�FDWDODVH �&$7� H�GLPLQXLomR�

GD HQ]LPD�VXSHUy[LGR�GLVPXWDVH �62'���TXDQGR�FRPSDUDGRV�DR�JUXSR�FRQWUROH �5RYHUVL�

HW�DO�� �������-i�HP�SDFLHQWHV�FRP�036�WLSR�,,�IRL�YHULILFDGR�XP�DXPHQWR�QD SHUR[LGDomR�

OLStGLFD��QR�GDQR�D�SURWHtQDV�H DR�'1$��VHQGR�TXH�RV�SDUkPHWURV�IRUDP�UHYHUWLGRV SyV�

75( �)LOLSSRQ�HW�DO�� ����D��)LOLSSRQ�HW�DO�� ����E���

)LJXUD��� (VWUHVVH�R[LGDWLYR��GHVHTXLOtEULR� GR�VLVWHPD�DQWLR[LGDQWH?SUR�R[LGDQWH�

ϮϬ



Ϯϳ

2� SURFHVVR� LQIODPDWyULR� FDUDFWHUL]D�VH� FRPR� XPD� UHVSRVWD� GH� GHIHVD� GR�

RUJDQLVPR�FRQWUD�XP�DJHQWH�DJUHVVLYR��FXMR�REMHWLYR�p�SURPRYHU�D�FXUD�UHSDUDomR��(VWH�

SURFHVVR� p� UHJXODGR� SRU� IDWRUHV� SUy� H� DQWL�LQIODPDWyULRV�� FRPR� DV FLWRFLQDV� (VWDV�

PROpFXODV�VmR�UHVSRQViYHLV�SRU�FRRUGHQDU��DPSOLILFDU�H�UHJXODU�D�PDJQLWXGH�H�GXUDomR�

GRV� HYHQWRV� LQIODPDWyULRV�H�� FRQVHTXHQWHPHQWH�� VHXV� HIHLWRV �GD� 6LOYD� HW� DO��� ������

0RUiQ�HW�DO���������$EGXONKDOHT�HW�DO���������

6DEH�VH�TXH�D�UHVSRVWD� LQIODPDWyULD�VH�HQFRQWUD�LQWLPDPHQWH�UHODFLRQDGD�FRP�

DV� GHIHVDV� DQWLR[LGDQWHV�H� FRP� R� HVWUHVVH� R[LGDWLYR�� (P� XPD�³YLD� GH�PmR� GXSOD �́�

HVSpFLHV�UHDWLYDV�GH�R[LJrQLR�QLWURJrQLR��(52�(51��VmR�FDSD]HV�GH�DOWHUDU�GLIHUHQWHV�

YLDV� GH� VLQDOL]DomR��HVWLPXODQGR�D� OLEHUDomR�GH� FLWRFLQDV�H� RXWURV�PHGLDGRUHV� SUy�

LQIODPDWyULRV�� 'D� PHVPD� PDQHLUD�� D� VXVWHQWDomR� GH� HVWDGRV� LQIODPDWyULRV� SRGH�

SURPRYHU�XP�DXPHQWR�GR�HVWUHVVH�R[LGDWLYR �2NXQ�HW�DO�������� 0DULQKR�HW�DO���������

2OVHQ�HW�DO���������+LJGRQ�HW�DO����������'HQWUH�RV�SULQFLSDLV�PHGLDGRUHV�GD�LQIODPDomR�

H�(52�(51��HQFRQWUDP�VH�R�IDWRU�QXFOHDU�NDSSD�%��1)�ț%���D�HQ]LPD�KHPH�R[LJHQDVH�

���+2����H�R�IDWRU�QXFOHDU�HULWURLGH����1UI�����

$OJXQV�GDGRV� QD� OLWHUDWXUD� Mi� GHPRQVWUDP� SUHMXt]R� GH� GHIHVDV� DQWLR[LGDQWHV�

HQ]LPiWLFDV��GDQR�R[LGDWLYR�D�OLStGLRV��LVRSURVWDQRV��H�SURWHtQDV��VXOILGULOD�H�GL�WLURVLQD��

H�GDQR�DR�'1$�GH�RULJHP�R[LGDWLYD�HP�OHXFyFLWRV�GH�SDFLHQWHV FRP�036�,9$��DOpP�GH�

XP�DXPHQWR�GD�FLWRFLQD�SUy�LQIODPDWyULD�,/�� �'RQLGD�HW DO�� ������ -i�QD�036�,,� WHPRV�

SRXFRV�UHODWRV� GH� LQIODPDomR H�HVWDGR� R[LGDWLYR HP� SDFLHQWHV �)LOOLSRQ�HW� DO��� ������

-DFTXHV�HW�DO��������H�)XMLWVXND�HW�DO��������

��� 'LVIXQo}HV�PLWRFRQGULDLV�H�HVWUHVVH�R[LGDWLYR�

Ϯϭ



Ϯϴ

$V�PLWRF{QGULDV� VmR� RUJDQHODV�FHOXODUHV�TXH�HVWmR� HQYROYLGDV�QD VLQDOL]DomR�

LQWUDFHOXODU�H�DSRSWRVH��PHWDEROLVPR�LQWHUPHGLiULR�H�QR�PHWDEROLVPR�GH�DPLQRiFLGRV��

OLStGLRV�� FROHVWHURO�� HVWHUyLGHV� H� QXFOHRWtGHRV��$LQGD��DV� PLWRF{QGULDV� WrP� XP� SDSHO�

IXQGDPHQWDO�QR�PHWDEROLVPR�HQHUJpWLFR�FHOXODU��&KLQQHU\�H�6FKRQ��������

1D�FpOXOD��D� SURGXomR�GH� HVSpFLHV�UHDWLYDV� VH� Gi� SRU� GLYHUVDV� YLDV�� LQFOXLQGR�

HQ]LPDV�GD�IDPtOLD�GDV�1$'�3�+�R[LGDVHV�H�SHOD�[DQWLQD�R[LGDVH��(QWUHWDQWR��FHUFD�GH�

����GDV�(52�VmR�RULXQGDV�GD�PLWRF{QGULD��1D�IRUPD�GH�kQLRQ�VXSHUy[LGR��DV�(52�VmR�

SURGX]LGDV� SHOD� UHGXomR� LQFRPSOHWD� GR� R[LJrQLR�PROHFXODU� RX� SHOR� YD]DPHQWR� GH�

HOpWURQV�GD�&7(�� SULQFLSDOPHQWH�SHOR�FRPSOH[R�,� H� ,,,� �2OVHQ�HW� DO��� ������� $� LQWHQVD�

SURGXomR� GH� (52� QD�PLWRF{QGULD�� VRPDGD� DR� IDWR� GHVWD RUJDQHOD� SRVVXLU� SRXFDV�

HQ]LPDV� GH� UHSDUR�� WRUQD� R� '1$� PLWRFRQGULDO� �PW'1$�� H[WUHPDPHQWH� VHQVtYHO� D�

PXWDo}HV� GH� RULJHP� R[LGDWLYD� �:X� HW� DO�� ������ &RQVLGHUDQGR� TXH� R� PW'1$� p�

UHVSRQViYHO� SHOD� H[SUHVVmR� GH� GLYHUVDV� VXEXQLGDGHV� SURWHLFDV� GD� &7(��

GHVHVWDELOL]Do}HV�HP�VXD�HVWUXWXUD�HP�IXQomR�GH�XP�DWDTXH�R[LGDWLYR�SRGHP�OHYDU�D�XP�

PDLRU�GDQR�SURWHLFR�QD�&7(��&RPR�FRQVHTXrQFLD��SRGH�KDYHU�XP�DXPHQWR�GD�SURGXomR�

GH�(52��IRUPDQGR��DVVLP��XP�FLFOR�GH�DPSOLILFDomR�GH�HVWUHVVH�R[LGDWLYR�

$OpP�GLVVR��D�&7(�± DFRSODGD�D�IRVIRULODomR�GR�$'3�± p�UHVSRQViYHO�SHOD�VtQWHVH�

GD�PDLRU�SDUWH�GR�$73�JHUDGR�SHOD�FpOXOD��1HVWD�YLD��R� IOX[R�GH�HOpWURQV�p�FRQWtQXR�H�

RUGHQDGR��VHQGR�IRUQHFLGR�SHOR�1$'+�RX�)$'+� FRP�R�REMHWLYR�ILQDO�GH�UHGX]LU�R�2� j�

+�2��&DVR�R�WUkQVLWR�HOHWU{QLFR�HVWHMD�EORTXHDGR�HP�TXDOTXHU�SRQWR�GD�&7(��QmR�RFRUUH�

R� ERPEHDPHQWR� GH� SUyWRQV�� D� IRUPDomR� GR� SRWHQFLDO� HOHWURTXtPLFR� H��

FRQVHTXHQWHPHQWH��QmR�Ki�IRUPDomR�GH�$73��2�EORTXHLR�GD�WUDQVIHUrQFLD�GH�HOpWURQV�

HP� TXDOTXHU� XP� GRV� FRPSOH[RV� SRGH� DSUHVHQWDU� FRQVHTXrQFLDV�SDWROyJLFDV�� SRLV�

ϮϮ



Ϯϵ

FRPSURPHWH� D� IRUPDomR� GH� $73�� $� UHGXomR� QRV� QtYHLV� GH� $73� LQWUDFHOXODU� SRGH�

GHVHQFDGHDU�HYHQWRV�TXH� OHYDP�D� GLVIXQo}HV�FHOXODUHV�LUUHYHUVtYHLV� H� DWp�PHVPR� D�

PRUWH�FHOXODU��1HOVRQ�H�&R[��������/LHEHUPDQ�H�0DUNV��������

(P�(,0�FDUDFWHUL]DGRV�SRU�PXWDo}HV�QR�PW'1$�RX�HP�JHQHV�GR�'1$�JHQ{PLFR�

TXH�DIHWDP�GLUHWDPHQWH�D�LQWHJULGDGH�GD�&7(�SRGH�KDYHU�DXPHQWR�GD�SURGXomR�GH�(52�

SHOR�YD]DPHQWR� GLUHWR� GH� HOpWURQV�DR� ORQJR�GD� YLD�� FRQIRUPH�GHVFULWR� HP� GLIHUHQWHV�

HVWXGRV��6FKDSLUD��������3DWVL�HW�DO���������+XDQJ�H�/HPLUH���������3RU�RXWUR�ODGR��RV�

PHFDQLVPRV�SURGXWRUHV�GH� (52�HP� GRHQoDV�QmR�PLWRFRQGULDLV��FRPR� DV�036�� QmR�

HVWmR�FRPSOHWDPHQWH�HOXFLGDGRV��$OJXQV�DXWRUHV�VXS}HP�TXH�SURWHtQDV�GDQLILFDGDV�H�

RV�PHWDEyOLWRV�Wy[LFRV�DFXPXODGRV�HP� IXQomR�GD�GRHQoD�SRGHP� LQWHUDJLU�H� GDQLILFDU�

HVWUXWXUDV�H�IXQo}HV�GD�&7(��H��GHVWD�IRUPD��LQLFLDU�XP�SURFHVVR�GH�VXSHUSURGXomR�GH�

(52��:DMQHU�H�*RRGPDQ��������2OVHQ�HW�DO���������

Ϯϯ



ϯϬ

BBBB2%-(7,926



ϯϭ

���� 2EMHWLYR�JHUDO

2�REMHWLYR�JHUDO�GHVWH�WUDEDOKR�IRL�LQYHVWLJDU�RV�PHFDQLVPRV�GH�HVWUHVVH�R[LGDWLYR�

H�LQIODPDomR�HP�SDFLHQWHV�SRUWDGRUHV�GH�036 ,,�QR�PRPHQWR�GR�GLDJQyVWLFR H�DSyV�R�

7&7+��HP�SDFLHQWHV�SRUWDGRUHV�GH�036 ,9$ GXUDQWH WUDWDPHQWR GH�ORQJD�GXUDomR� FRP�

75(�� EHP� FRPR� DYDOLDU� R� HIHLWR� LQ� YLWUR GH� GLIHUHQWHV� DQWLR[LGDQWHV �JHQLVWHtQD� H�

FRHQ]LPD�4��� VREUH� SDUkPHWURV� GH� HVWUHVVH� R[LGDWLYR� H� GLVIXQomR�PLWRFRQGULDO�HP�

PRGHOR�FHOXODU HP�KHWHUR]LJRVH�FRPSRVWD�SRU�HGLomR�JrQLFD SDUD�036�,,�

��� 2EMHWLYRV�HVSHFtILFRV

&DStWXOR �� R� REMHWLYR� GHVWH� HVWXGR� IRL� LQYHVWLJDU� RV� ELRDPDUFDGRUHV GH� HVWUHVVH�

R[LGDWLYR�QLWURVDWLYR�H� LQIODPDomR�HP�SDFLHQWHV�FRP�036� ,9$�GXUDQWH�D�75(�D� ORQJR�

SUD]R�DWUDYpV�GD�

D�� DYDOLDomR� GRV� QtYHLV� GH� FLWRFLQDV� SUy� H� DQWL�LQIODPDWyULDV�� HVSHFLILFDPHQWH�

LQWHUOHXFLQDV��,/��ȕ��,/����,/����,/����,/����,/����,/���� H IDWRU�GH�QHFURVH�WXPRUDO�DOID��71)�

Į��HP�SODVPD�GH�SDFLHQWHV HP�WUDWDPHQWR�

E��DYDOLDomR GD�UHJXODomR�GR�HVWUHVVH�R[LGDWLYR�H�GD�LQIODPDomR��DWUDYpV�GD�DQiOLVH�GD�

H[SUHVVmR� JrQLFD� GR� 1UI���� GR� 1)�ț%� H� GD� +2��� D� SDUWLU� GH� DPRVWUDV� GH� VDQJXH�

KHSDULQL]DGDV GH�SDFLHQWHV�HP WUDWDPHQWR�

Ϯϱ



ϯϮ

F� DYDOLDomR GH SDUkPHWURV�GH�HVWUHVVH�R[LGDWLYR H�QLWURVDWLYR��GRVDJHP�GH�GL�WLURVLQD H

HVSpFLHV�GH�JXDQLQD�R[LGDGDV HP�DPRVWUDV� GH�XULQD�GRV�SDFLHQWHV HP�WUDWDPHQWR��H�

GRVDJHP� GH� QLWULWR� H� QLWUDWR�� JUXSDPHQWRV� VXOILGULODV�H� VWDWXV� DQWLR[LGDQWH�WRWDO HP�

DPRVWUDV�GH�SODVPD�GH SDFLHQWHV HP�WUDWDPHQWR�

&DStWXOR��� $YDOLDomR�GH ELRPDUFDGRUHV GH� LQIODPDomR�HP�SDFLHQWHV�FRP�036�,,� QR�

PRPHQWR�GR�VHX�GLDJQyVWLFR�H�DSyV�R�7&7+��EHP�FRPR�OLSRSHUR[LGDomR��DWUDYpV�GH�

D� DYDOLDomR�GRV QtYHLV�GH�FLWRFLQDV�SUy�LQIODPDWyULDV��HVSHFLILFDPHQWH LQWHUOHXFLQDV��,/�

�ȕ�� ,/���� ,/���� ,/���� ,/����� ,/������ LQWHUIHURQ�JDPD��,)1�J��� IDWRU�GH�QHFURVH�WXPRUDO�DOID�

�71)�Į� H DQWL�LQIODPDWyULDV��LQWHUOHXFLQDV��,/�,/�� H ,/���� HP�SODVPD�GH�SDFLHQWHV�

E�� DYDOLDomR�GR� HVWUHVVH� R[LGDWLYR� HP� OLStGLRV��GRVDJHP� GRV� QtYHLV�GH� LVRSURVWDQRV�

XULQiULRV�

&DStWXOR �� 2� REMHWLYR� GHVWH� HVWXGR� IRL GHVHQYROYHU�XP�PRGHOR� FHOXODU�KHWHUR]LJRWR

FRPSRVWR SRU�HGLomR�JrQLFD�SDUD�036�,, H�DQDOLVDU�SDUkPHWURV� GH�HVWUHVVH� R[LGDWLYR��

GDQR�DR�'1$ H�GLVIXQomR�PLWRFRQGULDO�H�LQYHVWLJDU�R�HIHLWR� LQ�YLWUR GD�JHQLVWHtQD�H�GD�

FRHQ]LPD�4���VREUH�HVVHV�SDUkPHWURV�SDUD�XP�PHOKRU�HQWHQGLPHQWR GD�ILVLRSDWRORJLD�

GHVWD�GRHQoD�DWUDYpV�GH�

D� JHUDomR�H�FXOWLYR�GH FpOXODV�NQRFN�RXWV SDUD�R�JHQH�,'6 H�FDUDFWHUL]DomR�GR�PRGHOR�

FHOXODU�

Ϯϲ



ϯϯ

E��DYDOLDomR GD�SURGXomR�GH�HVSpFLHV�UHDWLYDV�GH�R[LJrQLR�H�GH�QLWURJrQLR�QDV�FpOXODV�

NQRFN�RXWV�� DWUDYpV� GD� DQiOLVH�GD� R[LGDomR�GR� GLDFHWDWR� GH� �¶��¶�GLFORURIOXRUHVFHtQD

�'&)��

F��DYDOLDomR GDV�GHIHVDV�DQWLR[LGDQWHV�HQ]LPiWLFDV�QDV�FpOXODV�NQRFN�RXWV��DWUDYpV�GD�

GHWHUPLQDomR�GD�DWLYLGDGH�GDV�HQ]LPDV�&$7 H�62'�

G���DYDOLDomR GR�SRWHQFLDO�GD�PHPEUDQD�PLWRFRQGULDO�HP�FpOXODV�NQRFN�RXWV DWUDYpV�GD�

DQiOLVH�FRP�R�FRUDQWH�0LWR6WDXV�

H�� DYDOLDomR� GR YROXPH� GR� OLVRVVRPR� GDV� FpOXODV� NQRFN�RXWV DWUDYpV� GR� FRUDQWH�

/\VR7UDFNHU�

I��DYDOLDomR�GR GDQR�DR�'1$�DWUDYpV�GR�HQVDLR�FRPHWD�

Ϯϳ



ϯϰ

3$57(�,,
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ϯϱ

2V�UHVXOWDGRV�GHVWH FDStWXOR VHUmR�DSUHVHQWDGRV�QD�IRUPD�GH�DUWLJR�FLHQWtILFR SXEOLFDGR�

QR SHULyGLFR�$UFKLYHV�RI�%LRFKHPLVWU\�DQG�%LRSK\VLFV �������

�����&$3Ë78/2���± $57,*2��� ,QIODPPDWRU\�SURFHVV�DQG�R[LGDWLYH�QLWUDWLYH�VWUHVV�� LQ�
YLYR�VWXG\�LQ�PXFRSRO\VDFFKDULGRVLV�W\SH�,9�$�SDWLHQWV�XQGHU�ORQJ�WHUP�HQ]\PH�

UHSODFHPHQW�WKHUDS\
�

Ϯϵ



ϰϰ

2V� UHVXOWDGRV�GHVWH FDStWXOR VHUmR� DSUHVHQWDGRV�QD�IRUPD� GH� DUWLJR� FLHQWtILFR�

VXEPHWLGR�DR�SHULyGLFR�0ROHFXODU�DQG�&HOOXODU�%LRFKHPLVWU\ �����

����� &$3Ë78/2� �� ± $57,*2� ��� ,QIODPPDWLRQ� DQG� OLSRSHUR[LGDWLRQ� LQ�
0XFRSRO\VDFFKDULGRVHV�W\SH�,,�SDWLHQWV�DW�GLDJQRVLV�DQG�SRVW�KHPDWRSRLHWLF�VWHP�FHOO�
WUDQVSODQWDWLRQ�

ϯϴ



ϳϬ

2V� UHVXOWDGRV�GHVWH FDStWXOR VHUmR� DSUHVHQWDGRV�QD�IRUPD� GH� DUWLJR� FLHQWtILFR�

VXEPHWLGR�DR�SHULyGLFR�&HOO�%LRFKHPLVWU\�DQG�)XQFWLRQ������

�����&$3Ë78/2���± $57,*2��� (IIHFW�RI�JHQLVWHLQ�DQG�FRHQ]\PH�4���LQ�R[LGDWLYH�
GDPDJH�DQG�PLWRFKRQGULDO�IXQFWLRQ�LQ�DQ�DWWHQXDWHG�W\SH�,, PXFRSRO\VDFFKDULGRVHV�

FHOOXODU�PRGHO

ϲϰ



ϭϬϭ

3$57(�,,,

B',6&8662



ϭϬϮ

$V 036V VmR�'/'V��QD�TXDO�RV�*$*V�� DR� LQYpV�GH� VHUHP� FOLYDGRV�GHQWUR�GR�

OLVRVVRPR��VmR�DFXPXODGRV�GHQWUR�GHVVD�RUJDQHOD�FHOXODU��GHYLGR�D�XPD�IDOKD�QHVVD�URWD�

HQ]LPiWLFD��(VVH�DF~PXOR�GH�*$*V�OHYD�D�SUREOHPDV�VHFXQGiULRV��FRPR�D�DWLYDomR�GD�

FDVFDWD�LQIODPDWyULD�H�D�SURGXomR�GH�HVSpFLHV�UHDWLYDV��

1R�SUHVHQWH�HVWXGR��IRL�DYDOLDGR R�SHUILO�LQIODPDWyULR�H�R[LGDWLYR�GH�SDFLHQWHV�036�

,9$� VRE� 75(� D� ORQJR�SUD]R �FDStWXOR� �� H� GRV� SDFLHQWHV�036� ,,� QR�PRPHQWR� GR�

GLDJQyVWLFR�H� SyV�7&7+� �FDStWXOR� ���� $OpP� GLVVR�� IRL� HVWXGDGR� HP PRGHOR� FHOXODU�

QRFDXWH�KHWHUR]LJRWR� FRPSRVWR SDUD� 036� ,,� R� GDQR� R[LGDWLYR�� IXQomR�PLWRFRQGULDO�

YROXPH�OLVRVVRPDO� GDQR�DR�'1$� EHP� FRPR� R�HIHLWR�GD�JHQLVWHLQD�H�FRHQ]LPD�4��

QHVVHV�SDUkPHWURV�ELRTXtPLFRV��FDStWXOR����

2� DF~PXOR� GH� PHWDEyOLWRV� Wy[LFRV QRV� (,0 p� DSRQWDGR� FRPR� R� SULQFLSDO�

UHVSRQViYHO�SHOR�DXPHQWR�GH�5/ �'HRQ�HW�DO�������6LWWD�HW�DO��������-DFTXHV�HW�DO��������

'RQLGD�HW� DO� ������� 9iULRV�HVWXGRV�GHVFUHYHUDP� RV� 5/ FRPR� PHGLDGRUHV�GH� GDQRV�

WHFLGXDLV� HP� GRHQoDV� KXPDQDV�� FDXVDQGR�SHUR[LGDomR� GDV� PHPEUDQDV� FHOXODUHV��

R[LGDomR�GH SURWHtQDV��GDQRV�DR�'1$�H DR 51$��-DFTXHV�HW�DO��������'RQLGD�HW�DO�������

:DMQHU�HW�DO �������'HRQ�HW�DO� ����� %DUVKDFN�HW�DO� ������5LEDV�HW�DO� ������0HVFND�HW�

DO� ����� GRV�6DQWRV�HW�DO� ������'HOJDGR HW�DO� ������� �1R�FDVR�GDV�036V��RV�*$*V�

DFXPXODGRV��DOpP�GH�DXPHQWDUHP�D�SURGXomR�GH�HVSpFLHV�UHDWLYDV��LQWHUDJHP�FRP�XPD�

DPSOD�JDPD�GH�SURWHtQDV�HQYROYLGDV�HP�SURFHVVRV�ILVLROyJLFRV�H�SDWROyJLFRV��LQFOXLQGR�

TXLPLRFLQDV��FLWRFLQDV��IDWRUHV�GH�FUHVFLPHQWR��HQWUH�RXWURV��FRPR�GHPRQVWUDGR�QD�ILJXUD�

� �2SRND�:LQLDUVND HW�DO�� ������

ϵϲ



ϭϬϯ

)LJXUD��� ,QIODPDomR�PHWDEyOLFD�QDV�036V��DGDSWDGR�GH�2SRND�:LQLDUVND�HW�DO���������

$V� FLWRFLQDV� VmR� PROpFXODV� SURWHLFDV RULJLQDOPHQWH� FDUDFWHUL]DGDV� FRPR

PRGXODGRUHV�LPXQHV��TXH HQYLDP GLYHUVRV�VLQDLV�HVWLPXODWyULRV RX LQLELWyULRV�SDUD�DV�

GLIHUHQWHV� FpOXODV� GR� VLVWHPD� LPXQROyJLFR� $V� FLWRFLQDV� SRVVXHP� FDUDFWHUtVWLFDV�

SOHLRWUySLFDV��RX�VHMD�� GHVHPSHQKDP�GLIHUHQWHV�UHVSRVWDV�GHSHQGHQGR�GR�WHFLGR�H�GR�

DPELHQWH� HP� TXH� VH� HQFRQWUDP�� 7rP� IXQomR� DXWyFULQD� DJLQGR� QD� SUySULD� FpOXOD�

SURGXWRUD�� SDUiFULQD�DWXDQGR�HP� FpOXODV�SUy[LPDV� H�HQGyFULQD�TXDQGR�VXD�DomR�p�j�

GLVWkQFLD��DWXDQGR�JHUDOPHQWH�DSyV�D�HVWLPXODomR�GH�XP�DQWtJHQR��3HGUR�HW�DO��������GD�

6LOYD�HW�DO��������

'LIHUHQWHV�WLSRV� FHOXODUHV�VmR� FDSD]HV GH� SURGX]LU�FLWRFLQDV�� � 'HQWUH� HOHV� RV�

PDFUyIDJRV��PRQyFLWRV�H�OLQIyFLWRV���1R�VLVWHPD�QHUYRVR� FpOXODV�FRPR�D�PLFURJOLD�DOpP�

GH�FpOXODV�JOLDLV�H�QHXURQDLV�VmR�FDSD]HV�GH�SURGX]LU�HVWDV�PROpFXODV �GD�6LOYD�HW�DO��

�������

ϵϳ



ϭϬϰ

$V�FLWRFLQDV�SUy�LQIODPDWyULDV�GRV�SDFLHQWHV�FRP�036�,9$�VXEPHWLGRV�D�75(�GH�

ORQJD�GXUDomR �����DQRV� QHVWH�HVWXGR�HVWDYDP�HP�QtYHLV�VHPHOKDQWHV�DRV�FRQWUROHV��

VHP�VLJQLILFkQFLD�HVWDWtVWLFD�HQWUH�RV�GRLV�JUXSRV��FRQIRUPH�REVHUYDGR�QDV�ILJXUDV�����

GR� FDStWXOR����4XDQWR�jV� FLWRFLQDV�DQWL�LQIODPDWyULDV��QmR�IRL�REVHUYDGD� GLIHUHQoD�QD�

FRQFHQWUDomR�SODVPiWLFD�GH�,/��� HQWUH�RV�JUXSRV��PDV�IRUDP�HQFRQWUDGRV�QtYHLV�PDLV�

HOHYDGRV�GH�,/�����PRVWUDQGR�TXH�SRGH�RFRUUHU�XPD�UHJXODomR�GR�SURFHVVR�LQIODPDWyULR�

QHVVHV�SDFLHQWHV��ILJXUDV������ GR�FDStWXOR����

-i�QR�FDStWXOR����DV�LQWHUOHXFLQDV�,/��ȕ H�,/���D��ILJXUDV���H���GR�FDStWXOR�����HVWmR�

HOHYDGDV�QR�JUXSR�036�,,�GLDJQyVWLFR�HP�UHODomR�DR�JUXSR�FRQWUROH��H�D�,/����ILJXUD���GR�

FDStWXOR����GHPRQVWURX�WHQGrQFLD�GH�DXPHQWR WDPEpP�QR�JUXSR�036�,,�GLDJQyVWLFR��$V�

GHPDLV� LQWHUOHXFLQDV�SUy�LQIODPDWyULDV� ,/���� ,/���� H� DV FLWRFLQD� ,)1�JDPD H� 71)�Į

�ILJXUDV� ���� GR� FDStWXOR� ���� QmR GHPRQVWUDUDP� DOWHUDomR� VLJQLILFDWLYD� HP� VXD�

FRQFHQWUDomR��TXDQGR�R�JUXSR�036�,,�GLDJQyVWLFR�p�FRPSDUDGR�DR�JUXSR�FRQWUROH� 1D�

WDEHOD� �� GR�FDStWXOR���� p� SRVVtYHO�REVHUYDU� TXH�RV� SDFLHQWHV�SyV�7&7+� DSUHVHQWDP�

FRQFHQWUDo}HV�SODVPiWLFDV� GDV� LQWHUOHXFLQDV�SUy�LQIODPDWyULDV �,/��ȕ�� ,/���� H� ,/���D�

VHPHOKDQWHV�DR�JUXSR�FRQWUROH��

$� IDPtOLD� ,/��� SRVVXL� DomR� SOHLRWUySLFD�� FDSD]� GH� DWXDU� QR� VLVWHPD� LPXQH�

PHGLDQGR�j�LQIODPDomR�ORFDO��DWUDYpV�GR�UHFUXWDPHQWR�H�DWLYDomR�GH�FpOXODV�LPXQH��(VVD�

FLWRFLQD�p�HVVHQFLDO�SDUD�D�UHVSRVWD� GR�KRVSHGHLUR�H� SDUD� D� UHVLVWrQFLD�DRV�DJHQWHV�

SDWRJrQLFRV�� WDPEpP� DJUDYD� RV� GDQRV�GXUDQWH�GRHQoDV�FU{QLFDV�H� OHV}HV�WHFLGXDLV�

DJXGDV�0RQyFLWRV�H�PDFUyIDJRV�VmR�D�SULQFLSDO�IRQWH�GH�,/����SURGX]LQGR�SULQFLSDOPHQWH�

,/��ȕ �$UHQG������� 9DUHOD�HW�DO��������/RSH]�&DVWHMRQ�H�%URXJK��������

ϵϴ



ϭϬϱ

$�,/����SURGX]LGDGH�IRUPD LPHGLDWD�H�WUDQVLWyULD HP�UHVSRVWD�D�LQIHFo}HV�H�OHV}HV�

WHFLGXDLV��FRQWULEXL�SDUD�D�GHIHVD�GR�KRVSHGHLUR�DWUDYpV�GD�HVWLPXODomR�GH�UHVSRVWDV�GH�

IDVH� DJXGD�� KHPDWRSRLHVH� H� UHDo}HV� LPXQROyJLFDV�� (PERUD� D� VXD� H[SUHVVmR� VHMD�

HVWULWDPHQWH�FRQWURODGD�SRU�PHFDQLVPRV�WUDQVFULFLRQDLV�H�SyV�WUDQVFULFLRQDLV��D�VtQWHVH�

FRQWtQXD�GHVUHJXODGD�GH�,/���GHVHPSHQKD�XP�HIHLWR�SDWROyJLFR�QD�LQIODPDomR�FU{QLFD�H�

QD�DXWRLPXQLGDGH �7DQDND�HW�DO���������

1RVVR�HVWXGR�GHPRQVWURX�DXPHQWR�GH�,/���D� HP�SDFLHQWHV�FRP�036�,,�� GDGR

DLQGD� QmR� GHPRQVWUDGR� QD� OLWHUDWXUD�� (VVD� FLWRFLQD� p� FRQKHFLGD� FRPR� FLWRFLQD�

RVWHRFODVWRJrQLFD�� TXH� HQWUHODoD� RV� VLVWHPDV� HVTXHOpWLFR� H� LPXQROyJLFR�� 6HXV�

UHFHSWRUHV�VmR�H[SUHVVRV�XQLIRUPHPHQWH�H�DWUDYpV�GD�VXSHUItFLH�FHOXODU�GRV�VLQRYLyFLWRV��

FRQGUyFLWRV� ILEUREODVWRV�H�PRQyFLWRV�PDFUyIDJRV��PDVWyFLWRV �1DJDVVH��������=ULRXDO�HW�

DO� ������ 7DQJ� HW� DO��� ������� $V� FpOXODV�yVVHDV�� LQFOXLQGR�RV� RVWHRFODVWRV�� WDPEpP�

H[SUHVVDP�,/���5D��TXH�VmR�UHFHSWRUHV�GH�,/���D��6KHQ�HW�DO��������

2� HVTXHOHWR�PDQWpP�D�IXQomR�ILVLROyJLFD�DWUDYpV�GH�XP�GHVHTXLOtEULR�GLQkPLFR�

HQWUH� D� IRUPDomR� H� D� UHDEVRUomR� yVVHD�� 2V� RVWHRFODVWRV� GHULYDP� GD� OLQKDJHP�

PRQyFLWRV�PDFUyIDJRV�H�VmR�FUXFLDLVQD�UHDEVRUomR�yVVHD��DWUDYpV�GD�GHVPLQHUDOL]DomR�

H� GHJUDGDomR� GD� PDWUL]� yVVHD�� $ ,/���D� DWXD� GLUHWDPHQWH� QRV� SUHFXUVRUHV� GRV�

RVWHRFODVWRV� �7DQJ� HW� DO�� ������ 9iULRV� HVWXGRV� QD� OLWHUDWXUD� GHPRQVWUDP� TXH�HVWD�

FLWRFLQD� HVWi� HQYROYLGD� QD� ILVLRSDWRORJLD� GD� RVWHRSRURVH� SyV�PHQRSDXVD�� DUWULWH�

UHXPDWyLGH��DUWULWH�SVRULiWLFD�H�HVSRQGLORDUWULWH�D[LDO��$GDPRSRXORV�HW�DO���������7\DJL�HW�

DO���������/L�HW�DO���������5DQJDQDWKDQ HW�DO���������=KDR HW�DO���������$GDPRSRXORV�HW�

DO���������0DQXFFL�HW�DO���������7DDPV�HW�DO���������;XH�HW�DO���������

ϵϵ



ϭϬϲ

&RQIRUPH�PHQFLRQDGR�DQWHULRUPHQWH�� QRVVR�HVWXGR� p� SLRQHLUR�DR� GHPRQVWUDU�

DXPHQWR�GH�,/���D�HP�SDFLHQWHV�FRP�036�,,�H�PRVWUD�HYLGrQFLDV�GH�VXD�UHGXomR�HP�

SDFLHQWHV 036� ,, SyV�7&7+ �WDEHOD� �� GR� FDStWXOR����� OHYDQWDQGR�D� KLSyWHVH� GH� XP�

SRVVtYHO�HIHLWR�SURWHWRU�GR�WUDWDPHQWR�HP�TXHVWmR�VREUH�R�SDUkPHWUR�DQDOLVDGR��(VVHV�

DFKDGRV�VmR�H[WUHPDPHQWH�UHOHYDQWHV��XPD�YH]�TXH�R�HQYROYLPHQWR�PXVFXORHVTXHOpWLFR�

UHSUHVHQWD� XPD� FDUDFWHUtVWLFD� FRPXP� H� SURHPLQHQWH� GDV 036V�� $QRUPDOLGDGHV�

DUWLFXODUHV� H� yVVHDV� SRGHP� VHU� D� SULQFLSDO� SLVWD� SDUD� R� GLDJQyVWLFR� GDV 036V��

SULQFLSDOPHQWH�QRV�IHQyWLSRV�DWHQXDGRV��1DV 036V��D�LQIODPDomR�H�D�DSRSWRVH�GLUHWD�

GRV�FRQGUyFLWRV�OHYDP�j�GLVIXQomR�GRV�RVWHRFODVWRV�H�GRV�RVWHREODVWRV��UHVXOWDQGR�QD�

GHSRVLomR�DQRUPDO�GD�PDWUL]� yVVHD�H�QD�IDOKD�GD�RVVLILFDomR�HQGRFRQGUDO��2V� GDQRV�

yVVHRV�PDLV� FRPXQV�VmR� DQRUPDOLGDGHV�YHUWHEUDLV�� GHIRUPLGDGH�H� HQFXUWDPHQWR�GH�

RVVRV�ORQJRV��PDFURFHIDOLD��GLVSODVLD�GH�TXDGULO��PmRV�HP�JDUUD��HQYROYLPHQWR�WRUiFLFR��

GLVPRUILVPR�IDFLDO��KLSRSODVLD�RGRQWRLGH�H�RVWHRSHQLD� �&LPD]�HW�DO� ������1DNDPXUD�

8WVXQRPL\D�� ������ &RVWL� HW� DO��� ������ $OJXPDV� DQRUPDOLGDGHV� yVVHDV� HVWmR�

GHPRQVWUDGDV�QD�ILJXUD����

(P�UHODomR�DV�FLWRFLQDV�GR�WLSR�DQWL�LQIODPDWyULDV��D�,/��� �ILJXUD���GR�FDStWXOR���

HVWi� FRP� VXD�SURGXomR�GLPLQXtGD�QR�JUXSR�036�,,� GLDJQyVWLFR�HP� UHODomR�DR�JUXSR�

FRQWUROH��FRUURERUDQGR�FRP� RV� GHPDLV�UHVXOWDGRV�TXH�GHPRQVWUDP� TXH�RV� SDFLHQWHV�

HVWmR�HP�XP�HVWDGR�SUy�LQIODPDWyULR��-i�QD�SURGXomR�GD�,/�����ILJXUD���GR�FDStWXOR����

QmR�KRXYH�GLIHUHQoD�HVWDWtVWLFD� HQWUH�RV�JUXSRV��$V�FLWRFLQDV�DQWL�LQIODPDWyULDV�WHP� R�

LPSRUWDQWH�SDSHO�GH�ID]HU�D�PDQXWHQomR�GR�HTXLOtEULR�GR�VLVWHPD�LPXQROyJLFR��SRU�UHJXODU

D�VHFUHomR�GH�FLWRFLQDV�SUy�LQIODPDWyULDV�

ϭϬϬ



ϭϬϳ

)LJXUD���� $OWHUDo}HV�yVVHDV�DSUHVHQWDGDV�HP�SDFLHQWHV�036�,,��$�PDFURFHIDOLD��%L�
FLIRVH�GRUVRORPEDU��%LL� YpUWHEUDV�KLSRSOiVLFDV��&� &ODYtFXODV�FXUWDV�H�JURVVDV��FRVWHODV�HP�
IRUPD�GH�UHPR��HVFROLRVH��'� G\VSODVLD�GH�TXDGULO��(L��(LL�PmRV�HP�JDUUD��)L�)LL� 2VVRV�WDUVDLV�
SHTXHQRV�H�KLSRSOiVLFRV��)LLL� GHIRUPLGDGH�FDOFDQHRYDOJR���DGDSWDGR�GH�$ONK]RX] HW�DO��������

$LQGD�VmR�SRXFRV�RV�GDGRV�QD�OLWHUDWXUD�TXH�IDODP�VREUH�SURFHVVR�LQIODPDWyULR�H�

036V� &RPR� PRVWUDGR� QD� OLWHUDWXUD�� R� DUPD]HQDPHQWR� GH� *$*V HP� 036V OHYD� j�

HOHYDomR�GH�FLWRFLQDV�QDV�FpOXODV�DIHWDGDV��6LPRQDUR�HW� DO� �������$�GHJUDGDomR�GRV�

FRPSRQHQWHV� GD� PDWUL]� H[WUDFHOXODU� p� UHVXOWDGR� GD� VHFUHomR� DXPHQWDGD�GH� YiULDV�

PHWDORSURWHLQDVHV� GHJUDGDQWHV GD� PDWUL]�� SURGXWR� GD� HVWLPXODomR� GH� FLWRFLQDV�

LQIODPDWyULDV�QDV�FpOXODV�GR�WHFLGR�FRQMXQWLYR HP�SDFLHQWHV�FRP�036V��,VVR�DXPHQWD�D�

DSRSWRVH�GDV�FpOXODV�GR�WHFLGR�FRQMXQWLYR�H�D�GHVWUXLomR�GD�FDUWLODJHP��6LPRQDUR�HW�DO�

������6,PRQDUR�HW�DO� ������1DJDVH�HW�DO� ������

ϭϬϭ



ϭϬϴ

2XWUR�HVWXGR�GHPRQVWURX�TXH�RV�*$*V VH�OLJDP�DRV�UHFHSWRUHV�7ROO�OLNH����7/5����

DWLYDQGR�HVVD�YLD�H�OHYDQGR�j�OLEHUDomR�GH�FLWRFLQDV�FRPR�71)�Į�H�,/��ȕ��FRPR�LOXVWUDGR�

QD�ILJXUD����$�LQDWLYDomR�GHVWD�YLD�HP�FDPXQGRQJRV�036�9,,�VHP�7/5��FRUULJLX�PXLWDV�

FDUDFWHUtVWLFDV�FOtQLFDV�H�SDWROyJLFDV�GD�GRHQoD��2�XVR�GH�XPD�GURJD�DQWL�71)Į�HP�UDWRV�

036�9,�UHGX]LX�RV�QtYHLV�GH�FLWRFLQDV�H�PHOKRURX�D�SDWRORJLD�DUWLFXODU��6LPRQDUR�HW�DO�

�����

)XMLWVXND�HW�DO�������� GHPRQVWUDUDP�HOHYDomR�GH�,/���H�71)�Į�HP�SDFLHQWHV�FRP�

036�,9�$�VRE�75(�H�QtYHLV�HOHYDGRV�GH�,/��ȕ�H�,/���HP�SDFLHQWHV�036�,,�VHP�WUDWDPHQWR�

H�VRE�WUDWDPHQWR�FRP�75(��$OpP�GLVVR��)XMLWVXND�HW�DO�� ������� WDPEpP�GHPRQVWUDUDP�

QtYHLV�HOHYDGRV�HP�SDFLHQWHV�SyV�7&7+�GH�IDWRU�GH�FUHVFLPHQWR�HSLGHUPDO�� UHJXODGRU�

SUy�LQIODPDWyULR��PDV� R�QtYHO�IRL�UHGX]LGR��HP�FRPSDUDomR�FRP�SDFLHQWHV�FRP�036�,,�

QmR�WUDWDGRV� 'RQLGD�HW� DO� ������ GHPRQVWUDUDP� TXH�R�HVWDGR�SUy�LQIODPDWyULR�RFRUUH�

HP�SDFLHQWHV�FRP�036�,9$��PHVPR�VRE�75(��PRVWUDQGR�DXPHQWR�GH�,/��� -DFTXHV�HW�

DO� �������� GHPRQVWUDUDP� TXH�DV FLWRFLQDV�SUy�LQIODPDWyULDV�,/��ȕ� H� 71)�Į HVWDYDP�

DXPHQWDGDV�QRV�SDFLHQWHV 036�,, �PpGLD�GH�LGDGH������DQRV� VRE�75( Ki���� DQRV�

3ROJUHHQ�HW� DO�� ������� FRQFOXtUDP�TXH� QtYHLV�PDLV� HOHYDGRV� GH� 71)�Į� HVWmR�

LPSOLFDGRV�QD�GRU�H�GLPLQXLomR�GD�IXQomR�ItVLFD�SUHVHQWHV�HP�LQGLYtGXRV�FRP�036�,��,,�H�

,9��DSHVDU�GR�WUDWDPHQWR�FRP�75( H�RX�WUDQVSODQWH�GH�FpOXODV�WURQFR��VXJHULQGR�TXH�D�

LQLELomR�GR�71)�Į�SRGHULD�VHU�XPD�WHUDSLD�DGMXYDQWH�~WLO�

2V�GDGRV�GH�'L 5RViULR�HW�DO� �������GR HVWXGR�GH FpUHEUR�GH FDPXQGRQJRV�036�

,,,%�GHPRQVWUDUDP�UHJXODomR�SRVLWLYD�VLJQLILFDWLYD�GH�QXPHURVRV�JHQHV�UHODFLRQDGRV�DR�

VLVWHPD� LPXQROyJLFR�GH FpOXODV�H� PROpFXODV� LPXQHV�LQDWDV� H� DGDSWDWLYDV�� LQFOXLQGR�

FpOXODV� 7� FpOXODV� %�� FRPSOHPHQWR�� LPXQRJOREXOLQD�� UHFHSWRUHV� 7/5� H� PROpFXODV�

ϭϬϮ



ϭϬϵ

HVVHQFLDLV�SDUD� D� DSUHVHQWDomR� GH� DQWtJHQRV��.LOOHGDU�HW� DO� ������� PRVWUDUDP� TXH�

OLQIyFLWRV� GH� FDPXQGRQJRV� 036� ,,,%� WUDQVIHULGRV� SDUD FDPXQGRQJRV� FDXVDP�

QHXURLQIODPDomR�FRP�DXPHQWR�GD�H[SUHVVmR�GH FLWRFLQDV�SUy�LQIODPDWyULDV�H�LQILOWUDomR�

GH�OLQIyFLWRV�

&RP� UHODomR� DRV� UHVXOWDGRV� HQFRQWUDGRV� QRV� SDFLHQWHV� 036� ,9$� VREUH� R�

SURFHVVR� LQIODPDWyULR��QRVVRV�GDGRV�GLIHUHP�GRV�HQFRQWUDGRV�QD�OLWHUDWXUD��3RUpP��DR�

REVHUYDUPRV�D�PpGLD�GR�WHPSR�GH�WUDWDPHQWR�H�D�LGDGH�GRV�SDFLHQWHV��YHPRV�TXH�RV�

SDFLHQWHV�GR�QRVVR�HVWXGR�HUDP�PDLV�MRYHQV��PpGLD�GH�LGDGH�����DQRV���FRPHoDUDP�D�

ID]HU�R�WUDWDPHQWR�PDLV�FHGR�H�Mi�HVWDYDP�VRE�WUDWDPHQWR�SRU�PDLV�WHPSR�������DQRV��VH�

FRPSDUDGRV�DRV�GHPDLV�HVWXGRV�DSUHVHQWDGRV��1R�HVWXGR�GH�)XMLWVXND�HW�DO� �������D�

PpGLD�GH�LGDGH�GRV�SDFLHQWHV�IRL�GH������DQRV�H�R�WHPSR�PpGLR�GH�WUDWDPHQWR�IRL�GH�����

PHVHV� -i�QR�HVWXGR�GH�'RQLGD�HW�DO� �������D�PpGLD�GH�LGDGH�GRV�SDFLHQWHV�IRL�GH�����

DQRV�H�R�WHPSR�PpGLR�GH�WUDWDPHQWR�IRL�GH����VHPDQDV� $V�FRQVHTXrQFLDV�HP ORQJR�

SUD]R�GD�LQIODPDomR�SURORQJDGD�PXLWDV�YH]HV�QmR�VmR�EHQpILFDV�H��HP PXLWRV�GLVW~UELRV��

D� UHVSRVWD� LPXQH�QRUPDO�p� WUDQVIRUPDGD�HP� XP�SURFHVVR� TXH� OHYD�D� GDQRV��1RVVR�

HVWXGR�OHYDQWD�D�KLSyWHVH�TXH�R�WUDWDPHQWR� 75(�GH ORQJD�GXUDomR�SRGH�WHU�XP�SDSHO�

SURWHWRU�HP�UHODomR�DR�SURFHVVR�LQIODPDWyULR��HVSHFLDOPHQWH�VH�LQVWLWXtGR�SUHFRFHPHQWH�

-i� FRP� UHODomR� DRV� GDGRV� UHIHUHQWHV� DR� HVWDGR� SUy�LQIODPDWyULR� QR� PRPHQWR� GR�

GLDJQyVWLFR�GRV�SDFLHQWHV�036�,,��RV�PHVPRV�FRUURERUDP�FRP�R�HQFRQWUDGR�QD�OLWHUDWXUD�

DWXDO�� H� DLQGD�GHPRQVWUDP� XP� DXPHQWR� QD�,/���D�� DWp� HQWmR� QmR� GHPRQVWUDGR� QD�

OLWHUDWXUD�� TXH� SRGH� HVWDU� LQWLPDPHQWH� FRUUHODFLRQDGR� FRP� DV� GHIRUPDo}HV�

RVWHRDUWLFXODUHV� TXH� HVVHV� SDFLHQWHV� DSUHVHQWDP� $OpP� GLVVR�� FRQIRUPH� SRGH� VHU�

REVHUYDGR� QD� WDEHOD� �� GR� FDStWXOR� ��� RV� SDFLHQWHV� SyV�7&7+� DSUHVHQWDP� YDORUHV�

ϭϬϯ



ϭϭϬ

VHPHOKDQWHV�DRV�FRQWUROHV��GHPRQVWUDQGR�HYLGrQFLDV�GH�XP�SRVVtYHO�HIHLWR�SURWHWRU�GR�

WUDWDPHQWR� HP� TXHVWmR� 1R� TXH� VH� UHIHUH� DR� HVWDGR� DQWL�LQIODPDWyULR��HQFRQWUDPRV�

GLPLQXLomR�GH� ,/��� QRV�SDFLHQWHV�036,,� QR PRPHQWR� GR GLDJQyVWLFR��SURYDYHOPHQWH�

QXPD�WHQWDWLYD�GH� UHJXODomR��&DEH�VDOLHQWDU�TXH�D� LGDGH�PpGLD�GH� QRVVRV SDFLHQWHV�

036�,,� HUD�GH�����DQRV��PHQRU�TXH�D� LGDGH�GH����DQRV�GR�HVWXGR�GH� )XMLWVXND�HW�DO�

�������

1R�TXH�VH�UHIHUH�DRV�UHVXOWDGRV�GH�HVWUHVVH�R[LGDWLYR� R�DXPHQWR�GD�SHUR[LGDomR�

OLStGLFD�HP� SDFLHQWHV�FRP�036�,� H�DOWHUDo}HV� QD�DWLYLGDGH�GH�HQ]LPDV�DQWLR[LGDQWHV�

DSyV�D�75(�Mi�IRUDP�GHVFULWRV��3HUHLD�HW�DO� �������(P�SDFLHQWHV�FRP�036�,,��REVHUYRX�

VH� DXPHQWR�GD� SHUR[LGDomR� OLStGLFD��GDQR�SURWHLFR�H� GDQR�DR�'1$��H� RV�SDUkPHWURV�

IRUDP�UHYHUWLGRV�DSyV�D�75(��)LOLSSRQ�HW�DO� ����D��)LOLSSRQ�HW�DO� ����E��

7HVVLWRUH�HW�DO� �������GHPRQVWUDUDP�TXH�D�SHUGD�GH�GHJUDGDomR�H�UHFLFODJHP�GH�

*$*V�UHVXOWD�HP�XP�GHVHTXLOtEULR�GH KRPHRVWDVH�FHOXODU��UHGX]�D�IXQFLRQDOLGDGH�GRV�

OLVRVVRPRV� WUD]HQGR� SUHMXt]R� SDUD D� DXWRIDJLD�� DF~PXOR� GH� SURWHtQDV� H IXQomR�

PLWRFRQGULDO�HP�ILEUREODVWRV�KXPDQRV�036�9,�OHYDQGR�D VXSHUSURGXomR�GH�(52�

'RQLGD� HW� DO� ������ GHPRQVWUDUDP� XPD� UHGXomR� GRV� QtYHLV� GH� GHIHVD�

DQWLR[LGDQWH��DYDOLDGD�SHOD�GLPLQXLomR�GR�WHRU�GH�JOXWDWLRQD�H�SHOR�DXPHQWR�GD�DWLYLGDGH�

GD� 62'� QRV� HULWUyFLWRV�� $OpP� GLVVR�� IRL� YHULILFDGR� DXPHQWR� GRV� QtYHLV� XULQiULRV�GH�

LVRSURVWDQRV�H�GL�WLURVLQD�H�GLPLQXLomR�GRV�JUXSRV�VXOILGULOD�SODVPiWLFRV�HP� SDFLHQWHV�

FRP� 036� ,9$� VRE� WUDWDPHQWR� GH� ��� VHPDQDV�FRP� 75(� HP� UHODomR� DRV� FRQWUROHV��

FRPSURYDQGR�GDQRV�OLStGLFRV�H�SURWHLFRV�

2V�5/�VmR�HVWUXWXUDV�TXtPLFDV�FRP�XP�HOpWURQ�GHVHPSDUHOKDGR�QR�VHX�~OWLPR�

RUELWDO�� ,VVR� FRQIHUH� XPD� LQVWDELOLGDGH�HQHUJpWLFD� D� PROpFXOD�� FRQIHULQGR�XPD� DOWD�

ϭϬϰ



ϭϭϭ

UHDWLYLGDGH� D� HOD�� (P� QRVVR� RUJDQLVPR� VmR� SURGX]LGRV� 5/� GH� FDUERQR�� HQ[RIUH��

QLWURJrQLR�H�R[LJrQLR �+DOOLZHOO�H�*XWHUULGJH���������&RQIRUPH�GHPRQVWUDGR�QD�ILJXUD��

GR�FDSLWXOR���QmR�Ki�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�R�JUXSR�FRQWUROH�H�R�JUXSR�036�,9$

UHIHUHQWH�D�SURGXomR�GH�(51��

$LQGD��QD�DQiOLVH�GRV�SDUkPHWURV�GH�HVWUHVVH�R[LGDWLYR�HP�DPRVWUDV�GH�XULQD GH�

SDFLHQWHV�036�,9$�VRE�75(�GH�ORQJD�GXUDomR��QmR�HQFRQWUDPRV�GLIHUHQoD�VLJQLILFDWLYD�

QR�HQVDLR�GH� GL�WLURVLQD H� GH� JUXSDPHQWR�VXOILGULODV��FRPR� YLVWR� QD�)LJXUD�� H� � GR�

FDStWXOR����QmR�HYLGHQFLDQGR�GDQR�R[LGDWLYR�jV�SURWHtQDV�HP�DPERV�RV�JUXSRV��4XDQGR�

Ki�SURGXomR�H[FHVVLYD� GH� 5/�� SRGH� RFRUUHU� D� R[LGDomR�GH� SURWHtQDV�� R� TXH� OHYD�j�

DOWHUDomR� GD� DWLYLGDGH� HQ]LPiWLFD� H�PHVPR� j� GHVQDWXUDomR �+DOOLZHOO�H *XWWHULGJH��

������ 3RU� ILP��D�PHGLGD�GR�VWDWXV�DQWLR[LGDQWH�WRWDO�� TXH�UHSUHVHQWD�D�TXDQWLGDGH�GH�

DQWLR[LGDQWHV�WHFLGXDLV�� IRL�VHPHOKDQWH�QRV�GRLV�JUXSRV�� QmR�DSUHVHQWDQGR�GLIHUHQoD�

VLJQLILFDWLYD�HQWUH�HOHV��ILJXUD�� GR�FDStWXOR����

1R�TXH�GL]�UHVSHLWR�DR�GDQR�R[LGDWLYR�GR�'1$�51$��RV�QtYHLV�GH�HVSpFLHV�GH�

JXDQLQD�R[LGDGD�XULQiULD�IRUDP�VHPHOKDQWHV�HP�DPERV�RV�JUXSRV��QmR�PRVWUDQGR HP�

QRVVR�HVWXGR�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�R�JUXSR�FRQWUROH�H�R�JUXSR�036�,9$��ILJXUD��

GR�FDStWXOR���� 2�'1$�p�FRQVWDQWHPHQWH�DWDFDGR�SRU�IRQWHV�HQGyJHQDV�H�H[yJHQDV��TXH�

SRGHP� DIHWDU� VXD� LQWHJULGDGH�� SURYRFDQGR� OHV}HV� H� DOWHUDQGR� VXD� HVWUXWXUD� H��

FRQVHTXHQWHPHQWH��D� VXD� IXQFLRQDOLGDGH��6DEH�VH� TXH� DV� HVSpFLHV� UHDWLYDV� SRGHP�

PRGLILFDU�DV�EDVHV�GR�'1$��HVSHFLDOPHQWH�D�JXDQLQD���LQGX]LU�OLJDo}HV�FUX]DGDV�HQWUH�

DV�FDGHLDV�H�LQWUD�FDGHLDV��SURPRYHU� OLJDo}HV�FUX]DGDV�HQWUH�'1$�H�SURWHtQDV�H�FULDU�

TXHEUD�GH�FDGHLD VLPSOHV RX�GXSOD QDV�ILWDV� GH�'1$��,VVR� SRGH� OHYDU� D� QHFURVH�RX�

DSRSWRVH�� HUURV� GH� WUDQVFULomR�H� UHSOLFDomR�� LQGXomR�GH� YLDV� GH� VLQDOL]DomR�FHOXODU��

ϭϬϱ



ϭϭϮ

GHQWUH� RXWURV�� VH� QmR� UHSDUDGDV�� (VVDV� DOWHUDo}HV� HVWUXWXUDLV� HVWmR� HQYROYLGDV�HP�

PXWDo}HV��FkQFHU�H�FLWRWR[LFLGDGH��+DOOLZHOO�H *XWWHULGJH��������

1RYDPHQWH��p�OHYDQWDGD�D�KLSyWHVH�GR�HIHLWR�SURWHWRU�GR�WUDWDPHQWR�75(�GH�ORQJD�

GXUDomR�FRQWUD�R�HVWUHVVH�R[LGDWLYR��Mi�TXH�QR�HVWXGR�GH�'RQLGD�HW�DO� �������D�PpGLD�GH�

LGDGH�GRV� SDFLHQWHV�p�PDLV� DOWD H� R� WHPSR� PpGLR�GH� WUDWDPHQWR� p�PXLWR� LQIHULRU�DR�

DSUHVHQWDGR�QHVWH�WUDEDOKR��3DUD�FRUURERUDU�FRP�RV�GDGRV�DWp�HQWmR�DSUHVHQWDGRV HP�

QRVVR� WUDEDOKR�� QmR� KRXYH GLIHUHQoD� HVWDWLVWLFDPHQWH� VLJQLILFDWLYD�HQWUH� RV� JUXSRV

FRQWUROH�H�036�,9$�VRE�WUDWDPHQWR�FRP�75(�GH�ORQJD�GXUDomR QD�H[SUHVVmR�GRV�JHQHV�

+2���� 1UI�� H�1I�Nȕ�� RV TXDLV� WHP� VXD�H[SUHVVmR GHVHQFDGHDGD�HP� GHFRUUrQFLD�GH�

GLYHUVRV�HVWtPXORV�GH�HVWUHVVH��FRPR�HVWUHVVH�R[LGDWLYR�QLWUDWLYR�H�FLWRFLQDV� $�LQGXomR

GD�H[SUHVVmR�GD�HQ]LPD +2���p�XPD�HVWUDWpJLD�UHFRQKHFLGD�XVDGD�SHODV�FpOXODV�SDUD�

QHXWUDOL]DU�DV�FRQGLo}HV�GH�HVWUHVVH��:D]D�HW�DO� ����� .DSWXUF]DN�HW�DO� �������2�1UI��

SDUHFH� VHU� XP�GRV�SULQFLSDLV�DWRUHV� QD�WUDQVFULomR�GH�JHQHV�TXH FRGLILFDP�HQ]LPDV�

DQWLR[LGDQWHV��DOpP�GH�DWXDU�QD�PRGXODomR�GH�UHVSRVWDV�LQIODPDWyULDV�H�LPXQHV��7DJXFKL�

HW�DO� �������2�1I�Nȕ�HVWi�HQYROYLGR�QD�WUDQVFULomR�GH�YiULRV�JHQHV�OLJDGRV�j�UHVSRVWD�

LQIODPDWyULD��HQWUH� RXWURV� JHQHV�HQYROYLGRV�QD DSRSWRVH� H� WUDQVIRUPDomR� QHRSOiVLFD�

FHOXODU��$�H[SUHVVmR�GDV�FLWRFLQDV ,/� �����������H�71)�Į� p�UHJXODGD�SRU�HVWH�IDWRU��SRU�

H[HPSOR��$OpP�GLVVR��RV�SDFLHQWHV�GR�QRVVR�HVWXGR�DSUHVHQWDP�YDORUHV�GH�*$*V�GHQWUR�

GD�IDL[D�GH�QRUPDOLGDGH�RX�HQWmR�PXLWR�SUy[LPRV��FRPR�SRGH�VHU�REVHUYDGR�QD�WDEHOD���

GR�FDStWXOR�� ,VVR UHIRUoD�R�IDWR�GH�TXH�RV�SDFLHQWHV�HVWXGDGRV FRP�036�,9$�QmR�HVWmR�

HP� HVWDGR LQIODPDWyULR�RX�HP�GHVHTXLOtEULR�R[LGDWLYR�QLWURVDWLYR��1mR�Ki�GDGRV�DWp�R�

PRPHQWR�QD�OLWHUDWXUD�TXH�GHPRQVWUHP�D�H[SUHVVmR�GHVVHV�JHQHV�HP�SDFLHQWHV�FRP�

PXFRSROLVVDFDULGRVH�WLSR�,9$��H�HVWH�HVWXGR�p�R�SULPHLUR�D�UHODWDU�

ϭϬϲ



ϭϭϯ

1HVWH� HVWXGR WDPEpP DYDOLDPRV QRV SDFLHQWHV� 036� ,,� QR PRPHQWR� GR

GLDJQyVWLFR�H�SyV�7&7+ RV�QtYHLV�XULQiULRV�GH���)W��LVRSURVWDQR��TXH�p�XP�ELRPDUFDGRU�

GH�OLSRSHUR[LGDomR�IRUPDGR�SHOD�UHDomR�GH�HVSpFLHV�UHDWLYDV�FRP�SRUo}HV�DUDTXLGRQLO��

D� PDLRULD� GHODV� SUHVHQWHV� HP� pVWHUHV� DUDTXLG{QLFRV�GH� IRVIROLStGLRV�GH� PHPEUDQD�

�0RUURZ� HW� DO��� �������2V� HIHLWRV� GD� SHUR[LGDomR� OLStGLFD�QDV�PHPEUDQDV� ELROyJLFDV�

OHYDP�D�DOWHUDo}HV�QR�PLFURDPELHQWH�OLStGLFR��DOWHUDo}HV�QD�SHUPHDELOLGDGH�H�IOXLGH]�H�

LQDWLYDomR�LUUHYHUVtYHO�GH�SURWHtQDV�H�OLStGLRV�SHOD�IRUPDomR�GH�OLJDo}HV�FUX]DGDV��,VVR�

SRGH� OHYDU� DR� H[WUDYDVDPHQWR� GR� FRQWH~GR� GH� RUJDQHODV�� IRUPDomR� GH� SURGXWRV�

FLWRWy[LFRV�H�DWp�PRUWH�FHOXODU��+DOOLZHOO�H�*XWWHULGJH�������

)LOOLSRQ�HW�DO� �������PRVWUDUDP� QtYHLV�VLJQLILFDWLYDPHQWH�DXPHQWDGRV�GH�JUXSRV�

PDORQGLDOGHtGR�H�FDUERQLOD�QR�SODVPD��EHP�FRPR�DWLYLGDGH�GD�FDWDODVH�HULWURFLWiULD�HP�

SDFLHQWHV�FRP�036�,,�QR�PRPHQWR�GR�GLDJQyVWLFR�HP�FRPSDUDomR�FRP�R�JUXSR�FRQWUROH��

-DTXHV�HW�DO� ������ GHPRQVWUDUDP�TXH�SDFLHQWHV�FRP�036�,,� VRE�WUDWDPHQWR�GH�75(�

GH� ORQJR�SUD]R� DSUHVHQWDUDP�GDQR�R[LGDWLYR�DRV� OLStGLRV��FRP� QtYHLV�DXPHQWDGRV�GH�

7%$5V� QR� SODVPD� H� ��)W��LVRSURVWDQRV� QD� XULQD� 2V� QtYHLV� XULQiULRV� GH� ��)W��

LVRSURVWDQRV�HVWDYDP�DXPHQWDGRV�QR�JUXSR�FRP�GLDJQyVWLFR�GH�036�,,�HP�FRPSDUDomR�

DR�JUXSR�FRQWUROH�HP�QRVVR�HVWXGR��FRUURERUDQGR�GDGRV�SUpYLRV�GD� OLWHUDWXUD��H�IRUDP�

VHPHOKDQWHV�HQWUH�R�JUXSR�FRQWUROH�H�R�JUXSR�GH�SDFLHQWHV�FRP�036�,,�SyV�7&7+��FRPR�

SRGH�VHU�REVHUYDGR�QD�WDEHOD���GR�FDStWXOR�� (VVHV�GDGRV�PRVWUDP�HYLGrQFLDV�GH�TXH�

R� WUDWDPHQWR� FRP� 7&7+� SRGH�PHOKRUDU� R� SDUkPHWUR� ELRTXtPLFR�DQDOLVDGR��HYLWDQGR�

GDQRV� DRV� OLStGLRV�� 0HVPR� DVVLP�� XPD� LQYHVWLJDomR�PDLV� DSURIXQGDGD�FRP� RXWURV�

SDUkPHWURV� GH�HVWUHVVH� R[LGDWLYR�jV�ELRPROpFXODV�H�XP�JUDQGH Q~PHUR�GH�SDFLHQWHV�

FRP�036�,,�VXEPHWLGRV�DR�7&7+�GHYH�VHU�UHDOL]DGD�SDUD�FRQILUPDU�HVWD�KLSyWHVH�

ϭϬϳ



ϭϭϰ

0RGHORV�FHOXODUHV�Mi�IRUDP�XWLOL]DGRV�SDUD�HVWXGRV�HP�GLIHUHQWHV�GRHQoDV�H�PDLV�

UHFHQWHPHQWH�YiULDV�SXEOLFDo}HV�QD�OLWHUDWXUD�FLHQWtILFD�WrP�VLGR�GHVFULWDV�SDUD�'RHQoD�

GH�3DUNLQVRQ�H�D�'RHQoD�GH�$O]KHLPHU��-RKDQQHV HW�DO� �������DVVLP�FRPR�QD�'RHQoD�

GH� +XQWLQJWRQ��'DEURZVND� HW� DO� ������ XWLOL]DQGR�D� OLQKDJHP�FHOXODU�+(.����� �ULP�

HPEULRQiULR�KXPDQR�������2V�PRGHORV�FHOXODUHV�VmR�~WHLV�QD�LQYHVWLJDomR�ELRTXtPLFD�

SDUD�LQYHVWLJDU�D�HWLRORJLD�H�ILVLRSDWRORJLD GH�GRHQoDV GH�XPD�IRUPD�QRYD�H�SURPLVVRUD��

H�SHUPLWHP IRFDU�QXP�DVSHFWR�GD�GRHQoD��'RVV�H�6DFKLQLGLV��������&KLD�HW�DO����������

$OpP�GLVVR��SRGHP VHU�XVDGRV SDUD�GHVFREHUWD�GH�PHGLFDPHQWRV��WHVWHV�GH�SRWrQFLD�GH�

PHGLFDPHQWRV� H� VHJXUDQoD� SUHGLWLYD� GH� IDUPDFRORJLD�WR[LFRORJLD� GH� QRYRV�

PHGLFDPHQWRV��'RVV�H�6DFKLQLGLV�������� $LQGD��TXDQGR�VH�WUDWD�GH�GRHQoDV�JHQpWLFDV�

UDUDV�� R� SHTXHQR�Q~PHUR�GH� SDFLHQWHV�FRP� D� GRHQoD�HP� HVWXGR�SRGH� VHU� XP�IDWRU�

OLPLWDQWH� SDUD� R� GHVHQYROYLPHQWR�GH� QRYDV� SHVTXLVDV� TXH� DMXGHP� D� HOXFLGDU� VXD�

ILVLRSDWRORJLD� H� PHOKRUDU� D TXDOLGDGH� GH� YLGD GHVVHV� SDFLHQWHV�� 3RUWDQWR�� R�

GHVHQYROYLPHQWR�GH�PRGHORV�FHOXODUHV�WRUQD�VH�LPSRUWDQWH�QHVWD�iUHD�GH�HVWXGR�

1HVWH�WUDEDOKR�IRL�GHVHQYROYLGR XP�PRGHOR�FHOXODU�KHWHUR]LJRWR�FRPSRVWR�SDUD�

036�,,�H�DQDOLVDGRV SDUkPHWURV�GH�HVWUHVVH�R[LGDWLYR�H�GLVIXQomR�PLWRFRQGULDO�H R�HIHLWR�

LQ�YLWUR GD�JHQLVWHtQD�H�GD�FRHQ]LPD�4���� GXDV�PROpFXODV�DQWLR[LGDQWHV� VREUH�HVVHV�

SDUkPHWURV�

&RPR�Mi�PHQFLRQDGR��PXLWRV�HVWXGRV�GHPRQVWUDP�R�HQYROYLPHQWR�GR�HVWUHVVH�

R[LGDWLYR� QD�SDWRJrQHVH�GRV� (,0� H� D GLVIXQomR�PLWRFRQGULDO� H�R� HVWUHVVH� R[LGDWLYR�

SRGHP�HVWDU�UHODFLRQDGRV��XPD�YH]�TXH�D�PDLRULD�GDV�(52 YHP�GDV�PLWRF{QGULDV��(VVD�

UHODomR�SRGHULD�DMXGDU�D�HOXFLGDU�D�ILVLRSDWRORJLD�GDV�036V �2OVHQ�HW�DO� ������)HFDURWWD�

HW�DO� ������

ϭϬϴ



ϭϭϱ

1DV�WDEHODV���H ��GR�FDStWXOR���SRGHPRV�REVHUYDU�D�FDUDFWHUL]DomR�GR�PRGHOR�

FHOXODU� KHWHUR]LJRWR� FRPSRVWR� SDUD� 036� ,,�� e� LPSRUWDQWH� UHVVDOWDU� TXH� DV� GXDV�

VXEVWkQFLDV� DQWLR[LGDQWHV�HVWXGDGDV� QmR� DOWHUDUDP� D� YLDELOLGDGH� FHOXODU�� FRQIRUPH�

PRVWUDP�DV�ILJXUDV���H�� GR�FDStWXOR��� &RQIRUPH�REVHUYDGR�QDV�)LJXUDV���H�� GR�FDStWXOR�

���DV�FpOXODV�+(.�����.2�+3����GHPRQVWUDUDP�XP�DXPHQWR�QD�SURGXomR�GH�HVSpFLHV�

UHDWLYDV� DWUDYpV� GR� DXPHQWR� GH� '&) HP� FRPSDUDomR� FRP� FpOXODV� :7�� '&) p�

IUHTXHQWHPHQWH�XVDGR�FRPR�XP�LQGLFDGRU�IOXRUHVFHQWH�GD�IRUPDomR�GH�(52�HP�HQVDLRV�

DQWLR[LGDQWHV�EDVHDGRV�HP�FXOWXUD�GH�FpOXODV��$R�UDVWUHDU�PDWHULDLV�GH�WHVWH�FRP�HVWH�

HQVDLR��VH�RV�PDWHULDLV�WLYHUHP�SURSULHGDGHV�DQWLR[LGDQWHV��HOHV�UHGX]LUmR�D�TXDQWLGDGH�

GH�IOXRUHVFrQFLD�GR�'&)�HP�UHVSRVWD�DR�LQVXOWR�GDV�(52 �+ROW] �������

$�JHQLVWHtQD�GHPRQVWURX�HIHLWR�SURWHWRU�HP�DPEDV�DV�FRQFHQWUDo}HV�GH����P�H�

���P�� GHPRQVWUDQGR�VHX�SRGHU�DQWLR[LGDQWH��$�JHQLVWHtQD �ILJXUD��� p�XPD�LVRIODYRQD�

H[WUDtGD�GD�VRMD�H�VDEH�VH�TXH�HVWD�PROpFXOD�LQLEH�D�VtQWHVH�GH�*$*V��)ULVR�HW�DO� ������

0DUXFKD�HW�DO� �������&RQVLGHUDQGR�TXH�D�JHQLVWHtQD�p�FDSD]�GH�DWUDYHVVDU�D�EDUUHLUD�

KHPDWRHQFHIiOLFD� H�DWLQJLU�R� VLVWHPD� QHUYRVR� FHQWUDO�� Mi� IRL� GHPRQVWUDGR� TXH�HVVD�

PROpFXOD�p�FDSD]�GH�PHOKRUDU�D�IXQomR�FRJQLWLYD�GHYLGR�j�LQLELomR�GLUHWD�GD�VtQWHVH�GH�

*$*V� QRV QHXU{QLRV��7VDL�������GH�5XLMWHU�HW� DO�������� (VWXGRV� LGHQWLILFDUDP�JHQHV�

HVSHFtILFRV� TXH� FRGLILFDP� HQ]LPDV� QHFHVViULDV� SDUD� D� VtQWHVH� GH� *$*� TXH� IRUDP�

LQLELGDV�SHOD�JHQLVWHtQD��HQTXDQWR�D�PDLRULD�GRV�JHQHV�SDUD�KLGURODVHV�OLVRVV{PLFDV�GH�

*$*�IRUDP�HVWLPXODGDV�SRU�HVWD� LVRIODYRQD��0RVNRW�HW�DO���������0RVNRW�HW�DO����������

2XWUR�HVWXGR�PRVWURX�TXH�D�JHQLVWHtQD�SRGH�FRUULJLU�SDUFLDOPHQWH�DV�DOWHUDo}HV�GR�FLFOR�

FHOXODU�REVHUYDGDV� QDV�FpOXODV�036� ,,� �0RVNRW� HW� DO��� ������� ,QYHVWLJDo}HV� FOtQLFDV�

LQGLFDUDP TXH�D�JHQLVWHtQD�SURPRYHX�DOJXPDV�PHOKRUDV�ELRTXtPLFDV�HP�DPRVWUDV�GH�

ϭϬϵ



ϭϭϲ

VDQJXH�H� XULQD�GH�SDFLHQWHV�FRP�036��EHP� FRPR� XPD�PHOKRULD�QD�HODVWLFLGDGH�GR�

WHFLGR�FRQMXQWLYR�H�QD�DPSOLWXGH�GH�PRYLPHQWR�DUWLFXODU��0DUXFKD�HW�DO��������0DOLQRYD�

HW�DO���������GH�5XLMWHU�HW�DO���������

3RU�RXWUR�ODGR��D�FRHQ]LPD�4���HP�DPEDV�DV�FRQFHQWUDo}HV�GH���P�H����P�QmR�

GHPRQVWURX�HIHLWR VREUH�R�QtYHO�GH�'&) HP�UHODomR�jV�FpOXODV�+(.�����.2�+3����GR�

JUXSR�QmR�WUDWDGR� $�FRHQ]LPD�4����ILJXUD�����p�XP�OLStGLR�TXH�DWXD�QD�&7( PLWRFRQGULDO�

FRPR�FDUUHDGRU�GH�HOpWURQV�HVVHQFLDO�SDUD�D�VtQWHVH�GH�$73�H�DWXD�FRPR�DQWLR[LGDQWH�

OLSRItOLFR�� HQWUH� RXWUDV� IXQo}HV� 'DGRV� GD� OLWHUDWXUD� PRVWUDUDP� TXH� SDFLHQWHV� FRP�

PXFRSROLVVDFDULGRVH�DSUHVHQWDP�QtYHLV�PDLV�EDL[RV�GH�FRHQ]LPD�4���QR�SODVPD�GR�TXH�

HP�FRQWUROHV�H�SDFLHQWHV�QHXUROyJLFRV��0RQWHUR�HW�DO� ������

&RQIRUPH� PRVWUDGR� QDV� ILJXUDV� �� D� � GR� FDStWXOR� ��� QmR� KRXYH� GLIHUHQoD�

VLJQLILFDWLYD�HQWUH�R�JUXSR�FRQWUROH�H�DV�FpOXODV�+(.�����.2�+3��� SDUD�D�DWLYLGDGH�GDV�

HQ]LPDV�DQWLR[LGDQWHV�62'�H�&$7�� 7DQWR� D�JHQLVWHtQD�TXDQWR�D� FRHQ]LPD�4�� QmR�

PRVWUDUDP�HIHLWRV�QDV�FpOXODV�+(.�����.2�+3����QD�DWLYLGDGH�GHVVDV�HQ]LPDV�

62'�H�&$7�VmR�GXDV�HQ]LPDV�TXH�ID]HP�SDUWH�GR�VLVWHPD�GH�GHIHVD�DQWLR[LGDQWH��

FRQYHUWHQGR�DV�HVSpFLHV�UHDWLYDV�HP�GHULYDGRV�LQDWLYRV��'HQWUR�GDV�FpOXODV��D�62'�p�D�

SULPHLUD�OLQKD�GH�GHIHVD�FRQWUD�DV�(52� $�62'�p�XPD�PHWDORHQ]LPD�DQWLR[LGDQWH�TXH�

FDWDOLVD�D�GLVPXWDomR�GR�2���� HP�+�2���TXH�p�PHQRV�UHDWLYR�H�SRGH�VHU�GHJUDGDGR�SRU�

RXWUDV� HQ]LPDV� FRPR� D� &$7�� $� &$7� p� XPD� IHUULKHPRHQ]LPD�� ORFDOL]DGD� HP�

SHUR[LVVRPRV��FXMD�SULQFLSDO�IXQomR�p�FRQYHUWHU�+�2� HP�iJXD�H�R[LJrQLR��3RUpP��HP�

VLWXDo}HV� SDWROyJLFDV�� SRGH� KDYHU� DXPHQWR�QD� SURGXomR� GH� HVSpFLHV� UHDWLYDV� H�RX�

GLPLQXLomR�GD�FDSDFLGDGH�GR�VLVWHPD�DQWLR[LGDQWH��JHUDQGR�HVWUHVVH�R[LGDWLYR�TXH�SRGH�

FDXVDU�GDQRV�jV�ELRPROpFXODV��+DOOLZHOO�H�*XWWHULGJH��������

ϭϭϬ



ϭϭϳ

(VWXGRV�SUpYLRV�GHPRQVWUDUDP�DOWHUDomR�GRV�SDUkPHWURV�GH�HVWUHVVH�R[LGDWLYR�H�

QLWURVDWLYR�HP�SDFLHQWHV�FRP�036�,,�� -DTXHV�HW�DO� �������PRVWUDUDP� DXPHQWR�GD�GL�

WLURVLQD�XULQiULD�HP� SDFLHQWHV��DVVLP�FRPR� DXPHQWR�GRV� QtYHLV�XULQiULRV�GH� QLWUDWR���

QLWULWR�H�y[LGR�QtWULFR�SODVPiWLFR��2XWUR�HVWXGR�DYDOLD�SDUkPHWURV� GH�HVWUHVVH�R[LGDWLYR�

VDQJXtQHR�HP�SDFLHQWHV�FRP�036�,,�� DQWHV�H�GXUDQWH ��PHVHV�GH�75(��2EVHUYRX�VH�

DXPHQWR�GRV� QtYHLV� GH�PDORQGLDOGHtGR��SDUkPHWUR� GH� OLSRSHUR[LGDomR��H� GH� JUXSRV�

FDUERQLOD��LQGLFDGRU�GH�GDQR�SURWHLFR��QR�SODVPD��EHP�FRPR�GD�DWLYLGDGH�GD�FDWDODVH�

HULWURFLWiULD� HP� SDFLHQWHV� KRPR]LJRWRV� GR� VH[R� PDVFXOLQR�DQWHV� GR� WUDWDPHQWR� HP�

FRPSDUDomR�DR�JUXSR�FRQWUROH��1HQKXPD�DOWHUDomR�VLJQLILFDWLYD�IRL�GHPRQVWUDGD�DSyV�R�

WUDWDPHQWR��)LOLSSRQ�HW�DO� ����D��

8P� PRGHOR� FHOXODU� NQRFNRXW� FRP� +(.� ���� +3� ���� TXH� DSUHVHQWD� FDUiWHU�

KRPR]LJRWR��DSUHVHQWRX�DXPHQWR�QD�SURGXomR�GH�HVSpFLHV�UHDWLYDV�GH�R[LJrQLR�DWUDYpV�

GD�PHGLomR� GH�'&)��4XDQGR�FR�LQFXEDGRV�FRP� JHQLVWHtQD����� �P� H� ��� �P�� KRXYH�

GLPLQXLomR�QD�GRVDJHP�GH�'&)��1R�HQWDQWR��D�FRHQ]LPD�4���QmR�WHYH�R�PHVPR�HIHLWR�

QHVWH�SDUkPHWUR� ELRTXtPLFR��1R�PHVPR� HVWXGR�� WDPEpP� IRL�DYDOLDGD�D� DWLYLGDGH�GDV�

HQ]LPDV� DQWLR[LGDQWHV�62'� H� &$7�� $V� HQ]LPDV� DQWLR[LGDQWHV�62'� H� &$7� IRUDP�

VLJQLILFDWLYDPHQWH�DXPHQWDGDV�QDV�FpOXODV�+(.�����+3� ��� TXDQGR�FRPSDUDGDV� DR�

FRQWUROH� :7�� $� JHQLVWHtQD� H� D� FRHQ]LPD� 4��� LQGX]LUDP� LQ� YLWUR XPD� GLPLQXLomR�

VLJQLILFDWLYD�QD� DWLYLGDGH� GD� HQ]LPD�62'� HP� WRGDV� DV� FRQFHQWUDo}HV� WHVWDGDV�� (P�

FRQWUDVWH�� JHQLVWHtQD�H� FRHQ]LPD�4��� QmR�PRVWUDUDP� QHQKXP�HIHLWR�QD�DWLYLGDGH�GD�

HQ]LPD� DQWLR[LGDQWH�&$7� �-DFTXHV� HW� DO� ������� &RPR� SRGH� VHU� REVHUYDGR�� QRVVR�

PRGHOR�FHOXODU�DSUHVHQWRX�PHQRU�HVWUHVVH�R[LGDWLYR��GHPRQVWUDQGR�TXH�QRVVR�PRGHOR�

FHOXODU�UHSUHVHQWD�XP�IHQyWLSR�PDLV�EUDQGR�GD GRHQoD�

ϭϭϭ



ϭϭϴ

$V PLWRF{QGULDV�VmR� DV� RUJDQHODV�LQWUDFHOXODUHV�TXH�GHVHPSHQKDP�XP�SDSHO�

VLJQLILFDWLYR�QDV�FpOXODV��PHWDEROL]DQGR�QXWULHQWHV�H�SURGX]LQGR D�³PRHGD�HQHUJpWLFD �́

$73�H p UHVSRQViYHO SRU GLYHUVRV�SURFHVVRV�FRPR�PHWDEROLVPR�HQHUJpWLFR��JHUDomR�GH

5/ H�KRPHRVWDVH�GR�FiOFLR��VREUHYLYrQFLD�H�PRUWH� FHOXODU��$WXDOPHQWH��HVWLPD�VH� TXH

DOWHUDo}HV� ILVLRSDWROyJLFDV� QDV� PLWRF{QGULDV� QR� HQYHOKHFLPHQWR� H� PXLWRV RXWURV�

GLVW~UELRV� PHWDEyOLFRV� HVWmR� OLJDGRV� DR� FRPSURPHWLPHQWR� GD� IXQomR�PLWRFRQGULDO��

RFRUUHQGR GLPLQXLomR�GD�FDSDFLGDGH�DQWLR[LGDQWH�SRU DXPHQWR�GD JHUDomR�GH�(52 H

UHGXomR�GD�VtQWHVH�GH $73�YLD�IRVIRULODomR�R[LGDWLYD �%DWWKL�HW�DO� ������

-i� HVWi� GHVFULWR� QD� OLWHUDWXUD� TXH�PXWDo}HV� QR�'1$�PLWRFRQGULDO� H� HVWUHVVH�

R[LGDWLYR�FRQWULEXHP�SDUD�R�HQYHOKHFLPHQWR��TXH�p� XP�LPSRUWDQWH IDWRU�GH�ULVFR�SDUD�

GRHQoDV�QHXURGHJHQHUDWLYDV��(P� WRGRV� RV� SULQFLSDLV�H[HPSORV� GHVVDV� GRHQoDV��Ki�

IRUWHV� HYLGrQFLDV� GH� TXH� D� GLVIXQomR� PLWRFRQGULDO� RFRUUH� SUHFRFHPHQWH� H� DWXD�

FDXVDOPHQWH�QD�SDWRJrQHVH�GD�GRHQoD �/LQ�H�%HDO������� (VWXGRV�HP�KXPDQRV�H�YiULRV�

PRGHORV�DQLPDLV�GH�GRHQoD�GH�3DUNLQVRQ UHYHODP�TXH�D�GLVIXQomR�PLWRFRQGULDO�SRGH�VHU�

XP� GHIHLWR� TXH� RFRUUH� QR� LQtFLR� GD� SDWRJrQHVH� GD� GRHQoD� GH� 3DUNLQVRQ�� $V�

DQRUPDOLGDGHV�PLWRFRQGULDLV�JHUDLV� OLJDGDV� j� GRHQoD� LQFOXHP�FRPSURPHWLPHQWR� GD�

FDGHLD� GH� WUDQVSRUWH� GH� HOpWURQV�PLWRFRQGULDO�� DOWHUDo}HV� QD�PRUIRORJLD� H� GLQkPLFD�

PLWRFRQGULDO�� PXWDo}HV� QR� '1$�PLWRFRQGULDO� H� DQRPDOLD� QD� KRPHRVWDVH� GR� FiOFLR

�6XEUDPDQLDP�H�&KHVVHOHW�������

1R�TXH�GL]�UHVSHLWR�j� IXQomR�PLWRFRQGULDO��QmR�KRXYH�DXPHQWR�VLJQLILFDWLYR�QD�

PHGLomR�GR�0LWR6WDWXV�QDV�FpOXODV�+(.�����.2�+3����HP�FRPSDUDomR�FRP�DV�FpOXODV�

:7�� QHP� TXDQGR�WUDWDGDV� FRP� FRHQ]LPD�4���� 3RUpP�� IRL� REVHUYDGR� XP� DXPHQWR�

VLJQLILFDWLYR�QD� PHGLomR GR� 0LWR6WDWXV� LQGX]LGR� LQ� YLWUR SHOD� JHQLVWHtQD�� 'DGRV� GD�

ϭϭϮ



ϭϭϵ

OLWHUDWXUD�PRVWUDP� TXH� D� JHQLVWHtQD�SRGH�PHGLDU� D� DSRSWRVH� PLWRFRQGULDO�� DWLYDQGR�

PHFDQLVPRV� HVSHFtILFRV� TXH� OHYDP� j� GLVIXQomR�PLWRFRQGULDO�� FRPR� SRU� H[HPSOR�� D�

UXSWXUD�GR�SRWHQFLDO�GH�PHPEUDQD�PLWRFRQGULDO��GH�2OLYHLUD���������2�PHVPR�UHVXOWDGR�

IRL�HQFRQWUDGR�HP� RXWUR�PRGHOR� FHOXODU�GHVFULWR� QD� OLWHUDWXUD� �-DFTXHV� HW� DO��� �������

+RXYH�XPD�WHQGrQFLD�D�XP�DXPHQWR�QR�YROXPH�OLVRVV{PLFR�QDV�FpOXODV�+(.�����.2�

+3����HP�FRPSDUDomR�FRP�DV�FpOXODV�:7�

$ DXWRIDJLD�� TXH� p� UHDOL]DGD� SHORV� OLVRVVRPRV�� WHP� FRPR� REMHWLYR PHGLDU� D�

UHQRYDomR�PLWRFRQGULDO�� SURFHVVR� FRQKHFLGR�FRPR� PLWRIDJLD� �:DQJ� H�:DQJ�� �������

3RUWDQWR��QDV�'/'V��RQGH�Ki�FRPSURPHWLPHQWR� OLVRVVRPDO��WDPEpP� KDYHUi�GLVIXQomR�

PLWRFRQGULDO��FRPR�SRGHPRV�REVHUYDU�QD�ILJXUD ����)HFDURWWD�HW�DO����������$OpP�GLVVR��

SHUWXUEDo}HV�QD�IXQomR�PLWRFRQGULDO�HVWmR�VHQGR�FRUUHODFLRQDGDV�FRP�R�SURFHVVR�GH�

QHXURGHJHQHUDomR��TXH�RFRUUH�HP�DOJXPDV�036��FRPR�QD�036�,,��0DUWLQV�HW�DO���������

6DIIDUL�HW�DO���������3ORWHJKHU�H�'XFKHQ��������$QQXQ]LDWD�HW�DO���������

6XS}H�VH�TXH�QRVVR�PRGHOR�FHOXODU�SRGHULD�VHU�FRPSDUDGR�FRP�XP�IHQyWLSR�PDLV�

EUDQGR�GH�036�,,�� YLVWR�TXH�R�DF~PXOR�GH�*$*V�QRV�OLVRVVRPRV�QmR�p�WmR�H[SUHVVLYR�

TXDQWR�RXWUR�PRGHOR�FHOXODU�SDUD�036�,,�DSUHVHQWDGR�QD�OLWHUDWXUD��-DFTXHV�HW�DO����������

3RUWDQWR��p�UD]RiYHO�HVSHUDU�TXH�QmR�KDMD�GLVIXQomR�PLWRFRQGULDO��XPD�YH]�TXH�Ki�PHQRV�

FRPSURPHWLPHQWR�OLVRVVRPDO��EHP�FRPR�PHQRV�GHVHTXLOtEULR�UHGR[�

ϭϭϯ



ϭϮϬ

)LJXUD���� $�FDVFDWD�SDWRJHQpWLFD�GDV�036V��DGDSWDGR�GH�)HFDURWWD�HW�DO��������

1R�SUHVHQWH�HVWXGR��QmR�LGHQWLILFDPRV GDQRV�DR�'1$�HP�FpOXODV�+(.�����.2�

+3����TXDQGR�FRPSDUDGDV�jV�FpOXODV�GR�JUXSR�FRQWUROH��2�HQVDLR�FRPHWD�DOFDOLQR�p�XP�

WHVWH�UiSLGR��VLPSOHV�H�VHQVtYHO�SDUD�GHWHFWDU�TXHEUDV�GH�ILWDV�GH�'1$�H�VtWLRV�DOFDOLQRV�

OiEHLV� HP� FpOXODV� LQGLYLGXDLV��/LDR� HW� DO� ������� $OWHUDo}HV� QR� '1$� SRGHP� LQGX]LU�

PXWDo}HV��FkQFHU�H�FLWRWR[LFLGDGH��HQWUH�RXWURV��0LQNR�HW�DO���������;X�HW�DO���������-HQD�

HW�DO�� �������)LOLSSRQ�HW�DO� �����E��� DQDOLVDUDP�GDQRV�QR�'1$�SHOR�HQVDLR�GR�FRPHWD�

DOFDOLQR�HP�SDFLHQWHV�KRPR]LJRWRV�GR�VH[R�PDVFXOLQR�FRP�036�,,�DQWHV�GR�WUDWDPHQWR�

H�GXUDQWH�RV�SULPHLURV�VHLV�PHVHV�GH�75(��2�HVWXGR�LQGLFRX�TXH�SDFLHQWHV�KRPR]LJRWRV�

GR� VH[R�PDVFXOLQR�FRP�036� ,,� DSUHVHQWDUDP�GDQRV�QR�'1$�H� TXH�D� 75(� GH� FXUWD�

GXUDomR�p� FDSD]� GH� SURWHJHU� FRQWUD�HVVH� SURFHVVR�� 2� GDQR�DR�'1$�p� DPSODPHQWH�

GHVFULWR�HP�YiULRV�HUURV� LQDWRV�GR�PHWDEROLVPR��FRPR�IHQLOFHWRQ~ULD��DFLG~ULD�JOXWiULFD��

WLURVLQHPLD�WLSR�,,��PXFRSROLVVDFDULGRVH�WLSR�,9$��HQWUH�RXWURV��'HRQ�HW�DO��������'HOJDGR�

HW�DO�� ������'RQLGD�HW�DO���������6WUHFN�HW�DO���������

ϭϭϰ



ϭϮϭ

8P�HVWXGR�DQWHULRU�GHPRQVWURX�GDQRV�DR�'1$�VLJQLILFDWLYDPHQWH�PDLRUHV� HP�

FpOXODV�+(.����.2�+3����036 ,,�TXDQGR�FRPSDUDGDV�FRP�FpOXODV�GH�FRQWUROH�GR�WLSR�

VHOYDJHP��3RU�VXD�YH]��D�FRHQ]LPD�4���QD�FRQFHQWUDomR�GH����P�GLPLQXLX� LQ�YLWUR R�

GDQR�DR�'1$�GHVVDV� FpOXODV��OHYDQWDQGR�D� KLSyWHVH�GH� TXH�R� GDQR�DR�'1$�GHVVH�

PRGHOR�GH�FpOXOD�KRPR]LJyWLFD�VHMD�GH�RULJHP�R[LGDWLYD��-DFTXHV�HW�DO� �������&RPR�DV�

FpOXODV�+(.����.2�+3����036 ,,� DSUHVHQWDUDP�PHQRU� HVWUHVVH� R[LGDWLYR�H�PHQRU�

DOWHUDomR PLWRFRQGULDO��p�GH�VH�HVSHUDU�TXH�QmR�VH�HQFRQWUHP�GDQRV�DR�'1$��GHYLGR�DR�

VHX�FDUiWHU�KHWHUR]LJRWR�

&RQFOXLQGR�� QRVVR� HVWXGR� GHPRQVWURX� TXH� HVWH� PRGHOR� FHOXODU� SRGH� HVWDU�

UHODFLRQDGR�D� XP�IHQyWLSR�PDLV� OHYH�GH�036�,,�� XPD�YH]� TXH�QmR�IRUDP� REVHUYDGRV�

GDQRV�DR�'1$��DXPHQWR�GD�SURGXomR�GH�HQ]LPDV�DQWLR[LGDQWHV�H�GLVIXQomR�PLWRFRQGULDO��

+i�XP�DXPHQWR�QD�SURGXomR�GH�(52��R�TXH�VXJHUH�TXH�VHMD�VHFXQGiULR�DR�DF~PXOR�GH�

*$*V�QHVWH�PRGHOR�FHOXODU��PHVPR�TXH�HP�QtYHO�LQIHULRU��1HVWH�FRQWH[WR��D�JHQLVWHtQD�

SRGH�VHU�XPD�RSomR�GH�WUDWDPHQWR�WHUDSrXWLFR�DGMXYDQWH��SRLV��DR�GLPLQXLU�RV�QtYHLV�GH�

*$*V��GLPLQXL�D�SURGXomR�GH�(52��&RPR�PHQFLRQDGR�DQWHULRUPHQWH��D�036�,,�p�XPD�

GRHQoD�TXH�DSUHVHQWD�JUDQGH�KHWHURJHQHLGDGH�FOtQLFD��GHYLGR�D�GLIHUHQWHV�PXWDo}HV�

TXH�SRGHP�RFRUUHU�QR�JHQH�,'6��$VVLP��HVWHV�SDFLHQWHV�SRGHP�DSUHVHQWDU�GLIHUHQWHV�

IHQyWLSRV��GHVGH� RV�PDLV� EUDQGRV DRV�PDLV� DJUHVVLYRV�� VHQGR� LPSRUWDQWH� GLVSRU� GH�

PHLRV� TXH�QRV� SHUPLWDP� HVWXGDU� HVWDV� GLIHUHQoDV��QmR� Vy� SDUD� PHOKRU�HOXFLGDU�RV�

PHFDQLVPRV�ILVLRSDWROyJLFRV�GHVWD�GRHQoD��PDV�WDPEpP� SDUD�SRGHUPRV�DQDOLVDU�TXDO�

VHUi�D�PHOKRU�IRUPD�GH�DMXGDU�HVVHV�SDFLHQWHV�H�PHOKRUDU�VXD�TXDOLGDGH�GH�YLGD�

ϭϭϱ



ϭϮϮ
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(P�UHODomR�DRV�GDGRV�DSUHVHQWDGRV VREUH�RV SDFLHQWHV�036�,9$�IRL�UHODWDGR SHOD�

SULPHLUD� YH]� TXH� QmR� Ki� DXPHQWR� VLJQLILFDWLYR�GD� UHVSRVWD� LQIODPDWyULD�H� HVWUHVVH�

R[LGDWLYR�QLWURVDWLYR HP�SDFLHQWHV�FRP�036�,9$�VRE�WUDWDPHQWR�SURORQJDGR�FRP�75(��

GHPRQVWUDQGR�R�HIHLWR�SURWHWRU�GR�WUDWDPHQWR�HP�UHODomR�DRV�SDUkPHWURV�HVWXGDGRV�H�D�

LPSRUWkQFLD� GH� LQLFLDU� R� WUDWDPHQWR� QRV� HVWiJLRV� LQLFLDLV�GD� GRHQoD� -i RV� GDGRV�

UHIHUHQWHV� DRV� SDFLHQWHV� 036� ,, FRUURERUDP� RV� GDGRV� HQFRQWUDGRV� QD� OLWHUDWXUD��

GHPRQVWUDQGR�TXH�RV�PHVPRV� VH� HQFRQWUDP�HP� HVWDGR� SUy�LQIODPDWyULR�H� R[LGDWLYR��

1RVVR�HVWXGR�WDPEpP�PRVWUD� HYLGrQFLDV�VXJHULQGR�TXH�R�7&7+� SRGH�FRUULJLU�HVVHV�

SDUkPHWURV�ELRTXtPLFRV��GHYHQGRVHU�PHOKRU�LQYHVWLJDGR��$LQGD��QRVVR�HVWXGR�p�SLRQHLUR�

HP� GHPRQVWUDU� DXPHQWR� QD� SURGXomR� GH� ,/���D� SODVPiWLFD�� FLWRFLQD� DPSODPHQWH�

HVWXGDGD�HP�GRHQoDV�FRP�GDQR�RVWHRDUWLFXODU��PRVWUDQGR�TXH�HOD�SRGH�HVWDU�HQYROYLGD�

QD�ILVLRSDWRORJLD�GD�036�,,�� $OpP�GLVVR��GHPRQVWUD�XP�QRYR�SRWHQFLDO�DOYR�WHUDSrXWLFR�

SDUD�HVWXGRV�VREUH�R�WUDWDPHQWR�GD�036�,,��YLVDQGR�PHOKRUDU�D�TXDOLGDGH�GH�YLGD�GHVVHV�

SDFLHQWHV�

(P� FRQFOXVmR DR QRVVR� HVWXGR GH� PRGHOR� FHOXODU� SRU� HGLomR� JrQLFD�� IRL

GHPRQVWUDGR TXH�R�PRGHOR FHOXODU�KHWHUR]LJRWR FRPSRVWR QRFDXWH�036� ,,� DSUHVHQWD�

PHQRV�DOWHUDo}HV�QRV�SDUkPHWURV�HVWXGDGRV��HP�FRPSDUDomR�FRP�R�PRGHOR�GH�FHOXODU�

KRPR]LJRWR QRFDXWH� 036� ,,�� GHPRQVWUDQGR� TXH� HVVH� PRGHOR� FHOXODU� SRGH� VHU�

FRUUHODFLRQDGR�FRP�XP�IHQyWLSR�PDLV�EUDQGR�GD�GRHQoD��$OpP�GLVVR� FRQFOXtPRV�TXH D�

JHQLVWHtQD�SRGH�VHU�XPD�RSomR�WHUDSrXWLFD�FRDGMXYDQWH� SRLV��DR�GLPLQXLU�RV�QtYHLV�GH�

*$*V��GLPLQXL�D�SURGXomR�GH�HVSpFLHV�UHDWLYDV�GH�R[LJrQLR��(VWH�PRGHOR�FHOXODU�SRGH�

DMXGDU�D�FDUDFWHUL]DU�PHOKRU�RV�GLIHUHQWHV�IHQyWLSRV�DSUHVHQWDGRV�QD�036�,,�H�HOXFLGDU�

ϭϭϳ



VXD�ILVLRSDWRORJLD��EHP�FRPR�GHPRQVWUDU�RV�EHQHItFLRV�GD�JHQLVWHtQD�QHVWD�GRHQoD��R�

TXH�GHYHUi�VHU�PHOKRU�DYDOLDGR�HP�XP�IXWXUR�HQVDLR�FOtQLFR�

ϭϭϴ



B������������������ BBB���BBB3(563(&7,9$6



&RPR�SHUVSHFWLYD��JRVWDUtDPRV� GH GDU�FRQWLQXLGDGH�D�HVWH�WUDEDOKR�DWUDYpV�GR�

GHVHQYROYLPHQWR�H�FDUDFWHUL]DomR� GH�PRGHOR�FHOXODU�SRU�HGLomR�JrQLFD�GH�036�,9$��

DYDOLDQGR�GDQR�R[LGDWLYR��DWUDYpV�GD�DYDOLDomR GD�SURGXomR�GH�(52�(51 QDV�FpOXODV�

NQRFN�RXWV��DWUDYpV�GD�DQiOLVH�GH�'&)��DYDOLDomRGDV�GHIHVDV�DQWLR[LGDQWHV�HQ]LPiWLFDV�

QDV�FpOXODV�NQRFN�RXWV��DWUDYpV�GD�GHWHUPLQDomR�GD�DWLYLGDGH�GDV�HQ]LPDV�&$7 H�62'���

DYDOLDomR GR� SRWHQFLDO�GD�PHPEUDQD�PLWRFRQGULDO�HP� FpOXODV� NQRFN�RXWV DWUDYpV� GD�

DQiOLVH�FRP�R�FRUDQWH�0LWR6WDXV��DYDOLDomR�GR YROXPH�GR�OLVRVVRPR�GDV�FpOXODV�NQRFN�

RXWV DWUDYpV� GR�FRUDQWH�/\VR7UDFNHU� H�DYDOLDomR�GR GDQR�DR�'1$�DWUDYpV� GR�HQVDLR�

FRPHWD�� $LQGD�� JRVWDUtDPRV� GH� DYDOLDU� D� FRQFHQWUDomR� GH� FLWRFLQDV� SUy� H� DQWL �

LQIODPDWyULDV�QHVVH�PHVPR� PRGHOR� FHOXODU�� $OpP� GLVVR�� JRVWDUtDPRV� GH� HVWXGDU RV�

PHVPRV�ELRPDUFDGRUHV DQDOLVDGRV�QHVWH�WUDEDOKR GH�LQIODPDomR�H�GDQR�R[LGDWLYR�HP�

XP�PDLRU�Q~PHUR�GH�SDFLHQWHV�036 ,,�SyV�7&7+�

ϭϮϬ



BB 5()(5Ç1&,$6



$(%,� +� &DWDODVH�LQ�YLWUR��0HWKRGV�(Q]\PRO� Y�������S��������������

$%'8/.+$/(4� /�$��� HW� DO�� 7KH� FUXFLDO� UROHV� RI� LQIODPPDWRU\�PHGLDWRUV� LQ� LQIODPPDWLRQ��$�
UHYLHZ��9HW�:RUOG�� Y�����Q�����S����������������

$'$02328/26� ,�(�� HW�DO��,/���$�JHQH�WUDQVIHU�LQGXFHV�ERQH�ORVV�DQG�HSLGHUPDO�K\SHUSODVLD�
DVVRFLDWHG�ZLWK�SVRULDWLF�DUWKULWLV��$QQ�5KHXP�'LV� Y������Q�����S����������������

$'$02328/26��,�(���HW� DO�� ,QWHUOHXNLQ���$� XSUHJXODWHV� UHFHSWRU�DFWLYDWRU�RI�1)�NDSSD%�RQ�
RVWHRFODVW�SUHFXUVRUV��$UWKULWLV�5HV�7KHU� Y������Q�����5���������

$.6(129� 0�<�� 0$5.(6%(5<� :�5��� &KDQJHV� LQ� WKLRO� FRQWHQWH� DQG� HV[SUHVVLRQ� RI�
JOXWDWKLRQH� UHGR[� V\VWHP� JHQHV� LQ� WKH� KLSRFDPSRV� DQG� FHUHEHOOXP� LQ� $O]KHLPHU¶V� GLVHDVH�
1HXUVFL�/HWW��Y�������S���������������

$5(1'�:�3��,QWHUOHXNLQ���UHFHSWRU�DQWDJRQLVW��$�QHZ�PHPEHU�RI�WKH�LQWHUOHXNLQ���IDPLO\��-�&OLQ�
,QYHVW� Y������S������������������

$5),� $�� HW�DO��1HXURLQIODPPDWRU\�DQG�2[LGDWLYH�6WUHVV�3KHQRPHQD�LQ�036�,,,$�0RXVH�0RGHO��
7KH�3RVLWLYH�(IIHFW�RI�/RQJ�7HUP�$VSLULQ�7UHDWPHQW� 0RO��*HQHW��0HWDE� Y�������S���±���������

%$(+1(5� )���HW�DO �&XPXODWLYH�LQFLGHQFH�UDWHV�RI�WKH�PXFRSRO\VDFFKDULGRVHV�LQ�*HUPDQ\� -�
,QKHULW�0HWDE� Y������Q����S���������������

%$*(:$',� 6��� HW� DO +RPH� WUHDWPHQW� ZLWK� HODSUDVH� DQG� 1DJOD]\PH� LV� VDIH� LQ� SDWLHQW ZLWK�
PXFRSRO\VDFFKDULGRVHV�W\SHV� ,,�DQG� 9,�� UHVSHFWLYHWO\��-�� ,QKHULW�0HWDE�'LV�� Y������S� ��������
�����

%$56&+$.� $�*�� HW DO� (U\WKURF\WH� JOXWDWKLRQH� SHUR[LGDVH� DFWLYLW\� DQG� SODVPD� VHOHQLXP�
FRQFHQWUDWLRQ�DUH� UHGXFHG� LQ�PDSOH� V\UXS�XULQH�GLVHDVH� SDWLHQWV� GXULQJ� WUHDWPHQW�� ,QW�-�'HY�
1HXURVFL� Y�����Q� ���S� ��������������

%+$77,� -�6�� %+$77,� *�.�� 5(''<� 3�+�� 0LWRFKRQGULDO�G\VIXQFWLRQ�DQG�R[LGDWLYH�VWUHVV� LQ�
PHWDEROLF� GLVRUGHUV� � $� VWHS� WRZDUGV� PLWRFKRQGULD� EDVHG� WKHUDSHXWLF� VWUDWHJLHV�� %LRFKLP�
%LRSK\V�$FWD�0RO�%DVLV�'LV� 9�������Q�����S�����������������

%/$1&2��0�/���1(72� $�&��$��1XFOHDU�IDFWR�NDSSD�%��D�QHZ�SHUVSHFWLYH�IRU�WKH�VWXG\�RI�DQWL�
LQIODPPDWRU\�GUXJV��5HY�FLrQF��PpG� Y����Q�����S� ��������������

%2(/(16� -�-���YDQ�+$66(/7� 3�0��1HXURGHYHORSPHQWDO� 2XWFRPH�DIWHU�+HPDWRSRLHWLF�&HOO�
7UDQVSODQWDWLRQ� LQ�,QERUQ�(UURUV�RI�0HWDEROLVP��&XUUHQW�&RQVLGHUDWLRQV�DQG�)XWXUH�3HUVSHFWLYHV��
1HXURSHGLDWULFV��9�����Q����S���������������

%5$'/(<� /�$�� +DGGRZ� +�5�0���3DORPDNL� *�(�� 7UHDWPHQW�RI�PXFRSRO\VDFFKDULGRVLV�W\SH�,,�
�+XQWHU�V\QGURPH���UHVXOWV�IURP�D�V\VWHPDWLF�HYLGHQFH�UHYLHZ��*HQHW�0HG��9� ����Q�����S�������
�����������

&+$9(6� $��*���HW�DO��6tQGURPH�GH�0RUTXLR��UHODWR�GH�FDVR�H� UHYLVmR�GD� OLWHUDWXUD��5HY�%UDV
2WRUULQRODULQJRO� 9������Q�����S� ���������������

ϭϮϭ



&,0$=��5���/$�7255(��)��0XFRSRO\VDFFKDULGRVHV��&XUU�5KHXPDWRO�5HS� Y����Q�����S�������
�����

&2(/+2� -�&���HW�DO��6HOHFWLYH�VFUHHQLQJ�RI��������KLJK�ULVN�%UD]LOLDQ�SDWLHQWV� IRU�WKH�GHWHFWLRQ�
RI�LQERUQ�HUURUV�RI�PHWDEROLVP��(XU�-�3HGLDWU� Y�������S� ��������������

&20$1� '�-��� HW� DO�� (Q]\PH� UHSODFHPHQW� WKHUDS\� IRU� 0XFRSRO\VDFFKDULGRVHV�� 2SLQLRQV� RI�
3DWLHQWV�DQG�)DPLOLHV���-��3HGLDWU� 9������Q�����S� ���������������

&233/(� ,�� 0��7KH� .HDS��1UI��FHOO� GHIHQVH�SDWKZD\� ± D� SURPLVLQJ� WKHUDSHXWLF� WDUJHW�� $GY�
3KDUPDFRO� 9������S� ������������

&267,�� 6�� &$325$/,� 5�)�� 0$5,12� $�� 0XFRSRO\VDFFKDULGRVLV�� :KDW� 3HGLDWULF�
5KHXPDWRORJLVWV� DQG�2UWKRSHGLFV�1HHG� WR�.QRZ��'LDJQRVWLFV� �%DVHO�� 9� ����Q������S��������
�����

'$�6,/9$� 0�6���HW�DO��$&7$060��5LR�GH�-DQHLUR�Y����Q��������

'(�58,-7(5�-��HW�DO� *HQLVWHLQ�LQ�6DQILOLSSR�GLVHDVH��D�UDQGRPL]HG�FRQWUROOHG�FURVVRYHU�WULDO��
$QQ�1HXURO� 9������Q�����S���������������

'26�6$1726�0�0���HW�DO��,QFUHDVHG�R[LGDWLYH�VWUHVV�LQ�SDWLHQWV�ZLWK���K\GUR[\���PHWK\OJOXWDULF�
DFLGXULD��0RO�&HOO%LRFKHP� 9������S���������������

'$%52:6.$��0��HW� DO�� *HQHUDWLRQ� RI�1HZ� ,VRJHQLF� 0RGHOV� RI� +XQWLQJWRQ
V� 'LVHDVH� 8VLQJ�
&5,635�&DV��7HFKQRORJ\��,QW�-�0RO�6FL� Y������Q�����S��������������

'(/*$'2��&�$� HW� DO�3UHYHQWLRQ� E\� /�FDUQLWLQH� RI� '1$� GDPDJH� LQGXFHG� E\� ��K\GUR[\���
PHWK\OJOXWDULF�DQG���PHWK\OJOXWDULF�DFLGV�DQG�H[SHULPHQWDO�HYLGHQFH�RI�OLSLG�DQG�'1$�GDPDJH�LQ�
SDWLHQWV�ZLWK���K\GUR[\���PHWK\OJOXWDULF�DFLGXULD��$UFK�%LRFKHP�%LRSK\V� Y�����Q�������S�����
����������

'(21�0� HW�DO� 3URWHFWLYH�HIIHFW�RI�/�FDUQLWLQH�RQ�3KHQ\ODODQLQH�LQGXFHG '1$�GDPDJH� 0HWDE�
%UDLQ�'LV� Y������S����±���������

'21,'$��%� HW�DO�� 2[LGDWLYH�VWUHVV�DQG�LQIODPPDWLRQ�LQ�PXFRSRO\VDFFKDULGRVLV�W\SH�,9$�SDWLHQWV�
WUHDWHG�ZLWK�HQ]\PH�UHSODFHPHQW�WKHUDS\��%LRFKLP�%LRSK\V�$FWD� Y��������Q�����S���������������

'21,'$��%��HW� DO�� 2[LGDWLYH�SURILOH� H[KLELWHG� E\�0XFRSRO\VDFFKDULGRVLV� W\SH� ,9$� SDWLHQWV� DW�
GLDJQRVLV�� ,QFUHDVHG�NHUDWDQ�XULQDU\�OHYHOV��0RO�*HQHW�0HWDE�5HS� Y������Q������S���������������

'21,'$�� %�� 0DUFKHWWL�� '�3��� -DFTXHV� &�(�� '�� 2[LGDWLYH� SURILOH� H[KLELWHG� E\�
0XFRSRO\VDFFKDULGRVLV� W\SH� ,9$� SDWLHQWV� DW� GLDJQRVLV�� ,QFUHDVHG� NHUDWDQ�XULQDU\� OHYHOV�� 0RO�
*HQHW�0HWDE�5HS� Y������Q�����S� ������������

'925$.�(:(//��0��HW�DO� (Q]\PH�5HSODFHPHQW�LQ�D�+XPDQ�0RGHO�RI�0XFRSRO\VDFFKDULGRVLV�
,9$�,Q�9LWUR�DQG�,WV�%LRGLVWULEXWLRQ� LQ�WKH�&DUWLODJH�RI�:LOG�7\SH�0LFH��3/R621(�9�����Q� ���S� ��
���������

),/,3321��/� HW�DO��2[LGDWLYH�VWUHVV� LQ�SDWLHQWV�ZLWK�PXFRSRO\VDFFKDULGRVLV�W\SH�,,�EHIRUH�DQG�
GXULQJ�HQ]\PH�UHSODFHPHQW�WKHUDS\��0RO�*HQHW�0HWDE Y������S��������D������D�

ϭϮϮ



),/,3321��/� HW�DO��'1$�GDPDJH�LQ�OHXNRF\WHV�IURP�SUHWUHDWPHQW�PXFRSRO\VDFFKDULGRVLV�W\SH�,,�
SDWLHQWV��SURWHFWLYH�HIIHFW�RI�HQ]\PH�UHSODFHPHQW�WKHUDS\��0XWDWLRQ�5HVHDUFK� 9�������S� ����
���E������E�

)5,62�� $� HW� DO�� *HQLVWHLQ� UHGXFHV� JO\FRVDPLQRJO\FDQ� OHYHOV� LQ� D� PRXVH� PRGHO� RI�
PXFRSRO\VDFFKDULGRVLV�W\SH�,,��%U�-�3KDUPDFRO Y�������Q�����S����������������

)8-,768.$��+� HW� DO��%LRPDUNHUV� LQ�SDWLHQWV� ZLWK�PXFRSRO\VDFFKDULGRVLV� W\SH� ,,� DQG� ,9�� 0RO�
*HQHW�0HWDE�5HS� Y�����Q������S���������������

+$0$12� .� HW� DO� 0HFKDQLVPV�RI�QHXURGHJHQHUDWLRQ� LQ� PXFRSRO\VDFFKDULGRVHV� ,,�DQG� ,,,%��
DQDO\VLV�RI�KXPDQ�EUDLQ�WLVVXH��$FWD�1HXURSDWKRO� 9������Q�����S����������������

+(,15,&+� 3�&�� &$67(//� -�9�� $1'86� 7�� ,QWHUOHXNLQ��� DQG� WKH� DFXWH� SKDVH�
UHVSRQVH� %LRFKHP�-� Y� �����Q����S����������������

+(1'5,.6=��&�-� HW DO��(IILFDF\�DQG� VDIHW\� RI�HQ]\PH� UHSODFHPHQW� WKHUDS\� ZLWK� %01�����
�HORVXOIDVH�DOID��IRU�0RUTXLR�$�V\QGURPH��PXFRSRO\VDFFKDULGRVLV�,9$���D�SKDVH��� UDQGRPLVHG�
SODFHER�FRQWUROOHG�VWXG\�-��,QKHULW��0HWDE��'LV� 9�����S� ��������������

+,*'21� $� HW DO�� &HOO� VLJQDOOLQJ� E\� UHDFWLYH� OLSLG� VSHFLHV�� QHZ� FRQFHSWV� DQG� PROHFXODU�
PHFKDQLVPV��%LRFKHP�-� Y�������S�����±����������

+2/7=��:�5���LQ 6NLQ�$JLQJ�+DQGERRN������

+22*(5%58**(� 3�0��HW DO� $OORJHQHLF�ERQH�PDUURZ� WUDQVSODQWDWLRQ� IRU�O\VRVRPDO�VWRUDJH�
GLVHDVHV�� 7KH� (XURSHDQ� *URXS� IRU�%RQH� 0DUURZ� 7UDQVSODQWDWLRQ�� /DQFHW� Y������� Q�� ������
S����������������

-$&48(6�� &�(� HW� DO�� 2[LGDWLYH� DQG� QLWUDWLYH� VWUHVV� DQG� SUR�LQIODPPDWRU\� F\WRNLQHV� LQ�
0XFRSRO\VDFFKDULGRVLV� W\SH� ,,�SDWLHQWV�� HIIHFW�RI� ORQJ�WHUP�HQ]\PH� UHSODFHPHQW� WKHUDS\� DQG�
UHODWLRQ�ZLWK�JO\FRVDPLQRJO\FDQ�DFFXPXODWLRQ��%LRFKLP�%LRSK\V�$FWD�Y��������Q����S����������
������

-$&48(6� &�(�'��HW DO�� (YDOXDWLRQ�RI�R[LGDWLYH�VWUHVV� DQG�PLWRFKRQGULDO� IXQFWLRQ�LQ�D� W\SH�,,�
PXFRSRO\VDFFKDULGRVLV�FHOOXODU� PRGHO��LQ� YLWUR�HIIHFWV�RI�JHQLVWHLQ� DQG�FRHQ]\PH�4����0HWDE�
%UDLQ�'LV�������

-(1$� 1�5�� 0,6+5$� 3�&� )RUPDWLRQ� RI� ULQJ�RSHQHG� DQG� UHDUUDQJHG� SURGXFWV� RI� JXDQLQH��
PHFKDQLVPV�DQG�ELRORJLFDO�VLJQLILFDQFH��)UHH�5DGLFDO�%LRO��0HG� Y������S����±���������

.DSWXUF]DN 0�+���:DVVHUIDOO &��� %UXVNR 7��� &DPSEHOO�7KRPSVRQ 0��� (OOLV� 7�0�� HW DO�� +HPH�
R[\JHQDVH���PRGXODWHV�HDUO\�LQIODPPDWRU\�UHVSRQVHV�� HYLGHQFH�IURP�WKH�KHPH�R[\JHQDVH���
GHILFLHQW�PRXVH��$P�-�3DWKRO�����������������±���

.LUVFKEDXP %�� &RUUHODWLYH� VWXGLHV� RI� XULQH� IOXRUHVFHQFH� DQG� IUHH� UDGLFDO� LQGLFDWRUV� &OLQ��
1HSKURO� �� ������ ��������

.HQQHG\�-��0RXVH�,/�����D�F\WRNLQH�SUHIHUHQWLDO�O\�H[SUHVVHG�E\�DOSKD�EHWD�7&5�&'���&'��7�
FHOOV��-�,QWHUIHURQ�&LWRNLQH�5HV����������������������

ϭϮϯ



/DQNDVWHU %�-�$���:KLWHKRXVH 0����*DUJDQ�0�)��0RUTXLR�V\QGURPH��&XUU�2UWKRS���� ����������±
����

/HZLV .�1���0HOH -���+D\HV-�'���%XIIHQVWHLQ 5���5��1UI���D�JXDUGLDQ�RI�KHDOWKVSDQ�DQG�JDWHNHHSHU�
RI�VSHFLHV�ORQJHYLW\��,QWHJU�FRPS�%LRO������������������������

/LDR�:��0F1XWW�0$��=X�:*���������7KH�FRPHW�DVVD\��D�VHQVLWLYH� PHWKRG� IRU�GHWHFWLQJ�'1$�
GDPDJH�LQ�LQGLYLGXDO�FHOOV��0HWKRGV����������

/LQ�07��%HDO�0)��0LWRFKRQGULDO�G\VIXQFWLRQ�DQG�R[LGDWLYH�VWUHVV�LQ�QHXURGHJHQHUDWLYH�GLVHDVHV��
1DWXUH�������2FW����������������������GRL����������QDWXUH�������30,'�����������

/RZU\�2+��5RVHEURXJK� 1-��)DUU�$/��5DQGDOO� 5-���������3URWHLQ� PHDVXUHPHQW�ZLWK� WKH�)ROLQ�
SKHQRO�UHDJHQW��-�%LRO�&KHP���������������

/\VHQJ�:LOOLDPVRQ .�$��� (ORVXOIDVH� $OID�� $� 5HYLHZ� RI� ,WV� 8VH� LQ� 3DWLHQWV� ZLWK�
0XFRSRO\VDFFKDULGRVLV� 7\SH�,9$��0RUTXLR�$�6\QGURPH���%LR'UXJV���� ���������������

0DEH�3��� 6�� /HLVWQHU�� ,�� 6FZDUW]��8�� 0DWWH��5�� *LXJOLDQL� 5�� (UURUHV� LQQDWRV� 'HO� PHWDEROLVP�
OLVRVRPDO�� ,Q��&RORPER��0���&RUQHMR��9���5DLPDQQ��(���(GV���(UURUHV�LQQDWRV�HQ�HO�PHWDEROLVPR�
GHO�QLxR���D�HGLWLRQ��6DQWLDJR�GH�&KLOH��(GLWRULDO�8QLYHUVLWDULD����������������

0DULQKR +�6���5HDO &���&\UQH /���6RDUHV +���$QWXQHV )���+\GURJHQ�SHUR[LGH�VHQVLQJ��VLJQDOLQJ�
DQG�UHJXODWLRQ�RI�WUDQVFULSWLRQ�IDFWRUV� 5HGR[�%LRO��� ����������±����

0DJHVK� 6��� <�� &KHLQ�� /�� +8��6PDOO� PROHFXOH� PRGXODWRUV� RI� .HDS��1UI��$5(�SDWKZD\� DV� D�
SRWHQFLDO�SUHYHQWLYH�DQG�WKHUDSHXWLF�DJHQWV��0HG�5HV�5HY�����������������������������

0DUXFKD�� -�� HW� DO� ,PSURYHPHQW� LQ� WKH� UDQJH� RI� MRLQW� PRWLRQ� LQ� VHYHQ� SDWLHQWV� ZLWK�
PXFRSRO\VDFFKDULGRVLV�W\SH�,,�GXULQJ�H[SHULPHQWDO�JHQH�H[SUHVVLRQ�WDUJHWHG� LVRIODYRQH�WKHUDS\�
�*(7�,7�� $P�-�0HG�*HQHW�$��Y�����$��Q�����S�������������������

0DFND\�)��/RHVWHU�+��6WXHEHU�'��*HKU�*��/HV�VODXU�:��7XPRU�QHFURVLV�IDFWRU�DOSKD��71)�DO�SKD��
LQGXFHG�FHOO�DGKHVLRQ� WR�KXPDQ�HQGRWHOLDO� FHOOV�LV�XQGHU�GRPLQDQW�FRQWURO�RI�RQH�71)�UHFHS�WRU�
W\SH��71)�5����-�([S�0HG���������������������

0DQQXFFL�&��&DODSDL�*��*DQJHPL�6� &RPPHQWDU\��&LUFXODWRU\�SDWWHUQ�RI�F\WRNLQHV��DGLSRNLQHV�
DQG�ERQH�PDUNHUV�LQ�SRVWPHQRSDXVDO�ZRPHQ�ZLWK�ORZ�%0'� )URQW�,PPXQRO ������ ���������

0DUWHOO /���/DX .���0LUDQGD 0���%XUQHWW 9���'HFNHU &��)RHKU (�'�� %LRPDUNHU�DQDO\VLV�RI�0RUTXLR�
V\QGURPH��LGHQWLILFDWLRQ�RI�GLVHDVH� VWDWH�DQG�GUXJ�UHVSRQVLYH�PDUNHUV��2USKDQHW�-�5DUH�'LV����
����������

0F%ULGH�./��)ODQLJDQ� .0��8SGDWH� LQ� WKH�0XFRSRO\VDFFKDULGRVHV��6HPLQ�3HGLDWU�1HXURO�������
$SU������������GRL����������M�VSHQ�������������� (SXE������)HE�����30,'�����������

0HVFND &�3��� &�$�<� :D\KV�� *�� *XHUUHLUR�� 9� 0DQIUHGLQL� &�6�� 'XWUD�)LOKR� &�5�� 9DUJDV�
�3UHYHQWLRQ RI�'1$�GDPDJH�E\�O�FDUQLWLQH� LQGXFHG�E\�PHWDEROLWHV�DFFXPXODWHG�LQ�PDSOH�V\UXS�
XULQH�GLVHDVH�LQ�KXPDQ�SHULSKHUDO�OHXNRF\WHV�LQ�YLWUR��*HQH���������������������

ϭϮϰ



0LFKDXG�0�� %HOPDWRXJ� 1�� &DWURV� )�� $QFHOOLQ� 6�� 7RXDWL� *�� /HYDGH� 7�� *DFKHV� )��
0XFRSRO\VDFFKDULGRVHV ��TXDQG�\�SHQVHU "�>0XFRSRO\VDFFKDULGRVLV��$�UHYLHZ@��5HY�0HG�
,QWHUQH�������0DU����������������)UHQFK��

0RQWDxR $�0� � 7RPDWVX 6� � %UXVLXV $�� 6PLWK 0�� 2ULL 7���*URZWK�FKDUWV�IRU�SDWLHQWV�DIIHFWHG�
ZLWK�0RUTXLR�$�GLVHDVH��$P��-��0HG��*HQHW�� ���$ ������ ���������
0XHQ]HU�-���:UDLWK�-�(����� %HFN 0�� *LXJOLDQL 5�� +DUPDW]� 3� &�0��(QJ� $��9HOORGL HW�DO��$�SKDVH�
,,�,,,� FOLQLFDO�VWXG\�RI�HQ]\PH�UHSODFHPHQW�WKHUDS\�ZLWK� LGXUVXOIDVH� LQ�PXFRSRO\VDFFKDULGRVLV�,,�
�+XQWHU�V\QGURPH���*HQHW�0HG��������������±�����

0HLNOH� 3-�� +RSZRRG� --�� &ODJXH� $(�� &DUH\� :)� �������� 3UHYDOHQFH� RI� O\VRVRPDO� VWRUDJH�
GLVRUGHUV��-$0$��������������������GRL����������MDPD�����������

0LQNR�,*��+DUEXW��0%��.R]HNRY�,'� .R]HNRYD�$��-DNREV30��2OVR 6% HW�DO���������5ROH�IRU�'1$�
SRO\PHUDVH�LQ�WKH�SURFHVVLQJ�RI�1��1��JXDQLQH�LQWHUVWUDQG�FURVV�OLQNV��-��%LRO��&KHP����������±
������

0LVUD�+3��)ULGRYLFK�,���������7KH�UROH�RI�VXSHUR[LGH�DQLRQ�LQ�WKH�DXWR[LGDWLRQ�RI�HSLQHSKULQH�DQG�
D�VLPSOH�DVVD\�IRU�VXSHUR[LGH�GLVPXWDVH��-�%LRO�&KHP�����������������

0RQWDxR $��0���7RPDWVX 6�� *RWWHVPDQ*�6�� 6PLWK0�� 2ULL 7���,QWHUQDWLRQDO�0RUTXLR�$�5HJLVWU\��
&OLQLFDO�PDQLIHVWDWLRQ�DQG�QDWXUDO�FRXUVH�RI�0RUTXLR�$�GLVHDVH�� -�,QKHULW�0HWDE�'LV����� �������
���± �����

0RQWHUR�5��<XEHUR�'��6DOJDGR�0&��*RQ]iOH]� 0-��&DPSLVWRO�-��2
&DOODJKDQ�0'0��3LQHGD�0��
'HOJDGLOOR� 9�� 0D\QRX�-��)HUQDQGH]� *�� 0RQWR\D�-��5XL]�3HVLQL� (��0HDYLOOD� 6��1HHUJKHHQ� 9��
*DUFtD�&D]RUOD� $�� 1DYDV�3�� +DUJUHDYHV� ,�� $UWXFK�5� �������� 3ODVPD�FRHQ]\PH� 4�� VWDWXV� LV�
LPSDLUHG�LQ�VHOHFWHG�JHQHWLF�FRQGLWLRQV��6FL�5HS���������������GRL����������V������������������

0RUiQ�*$*� 3DUUD�0HGLQD�5� &DUGRQD�$*��4XLQWHUR�5RQGHURV�3��5RGUtJXH]�(*��$XWRLPPXQLW\��
)URP� %HQFK� WR� %HGVLGH�� &KDSWHU� ��� &\WRNLQHV�� FKHPRNLQHV� DQG� JURZWK� IDFWRUV�� %RJRWD�
�&RORPELD�� (O�5RVDULR�8QLYHUVLW\�3UHVV� �����-XO����

1DJDVH�+� 9LVVH��0DWUL[�PHWDOORSURWHLQDVHV�DQG�WLVVXH�LQKLELWRUV�RI�PHWDOORSURWHLQDVHV��VWUXFWXUH��
IXQFWLRQ��DQG�ELRFKHPLVWU\� &LUF��5HV�� �� ������ ���������

1DNDPXUD�8WVXQRPL\D�$��%RQH�%LRPDUNHUV�LQ�0XFRSRO\VDFFKDULGRVHV��,QW�-�0RO�6FL�������1RY�
����������������

1HOVRQ�-��&URZKXUVW�-��&DUH\�%�HW�DO��������,QFLGHQFH�RI�WKH�PXFRSRO\VDFFKDULGRVHV�LQ�:HVWHUQ�
$XVWUDOLD��$P�-�0HG�*HQHW�$��������$����������

1HXIHOG�()��0XHQ]HU�-����������7KH�PXFRSRO\VDFFKDULGRVHV��,Q��6FULYHU��&�5���%HDXGHW��$�/���
6O\��:�V���9DOOH��'���(GV���7KH�PHWDEROLF�EDVLV�RI�LQKHULWHG�GLVHDVH���D�HGLomR��1HZ�<RUN��0F*UDZ�
+LOO������������

GH�2OLYHLUD�05��(YLGHQFH�IRU�JHQLVWHLQ� DV�D�PLWRFKRQGULRWURSLF�PROHFXOH��0LWRFKRQGULRQ�������
-XO����������

ϭϮϱ



2OVHQ�5.��&RUQHOLXV�1��*UHJHUVHQ�1��������*HQHWLF�DQG�FHOOXODU�PRGLILHUV�RI�R[LGDWLYH�VWUHVV��
ZKDW�FDQ�ZH�OHDUQ�IURP�IDWW\�DFLG�R[LGDWLRQ�GHIHFWV"�0RO�*HQHW�0HWDE������6XSSO�6�����

2OVHQ�5.-��&RUQHOLXV� 1��*UHJHUVHQ� 1��5HGR[�VLJQDOOLQJ� DQG� PLWRFKRQGULDO� VWUHVV� UHVSRQVHV��
OHVVRQV� IURP�LQERUQ�HUURUV�RI�PHWDEROLVP��-�,QKHULW�0HWDE�'LV��������������± ����

2SDO�6�0���9�$��'H3DOR��$QWL�,QIODPPDWRU\�&\WRNLQHV��&KHVW��9ROXPH������,VVXH��������3DJHV�
����������,661������������

2SRND�:LQLDUVND� 9�� -XUHFND� $�� (PHU\N� $�� 7\ONL�6]\PDĔVND� $�� 2VWHRLPPXQRORJ\� LQ�
PXFRSRO\VDFFKDULGRVHV� W\SH� ,�� ,,�� 9,� DQG� 9,,�� ,PPXQRORJLFDO� UHJXODWLRQ� RI� WKH� RVWHRDUWLFXODU�
V\VWHP�LQ�WKH�FRXUVH�RI PHWDEROLF�LQIODPPDWLRQ��2VWHRDUWKULWLV�&DUWLODJH�������'HF�������������
���

2NXQ�(���.�-��*ULIILRHQ��0�3��0DWWVRQ��7ROO�OLNH�UHFHSWRU�VLJQDOLQJ�LQ�QHXUDO�SODVWLFLW\�DQG�GLVHDVH��
7UHQGV�1HXURVFL���������������±����

3HUHLUD 9�*���$�0��0DUWLQ��&��0LFKHOHWW��9��'
$OPHLGD��0XWDWLRQDO�DQG�R[LGDWLYH�VWUHVV�DQDO\VLV�LQ�
SDWLHQWV�ZLWK�PXFRSRO\VDFFKDULGRVLV�W\SH�,�XQGHUJRLQJ�HQ]\PH�UHSODFHPHQW�WKHUDS\��&OLQ�&KLP�
$FWD����������������±���

3LxD�$JXLODU�5(��=DUDJR]D�$UpYDOR�*5��5DX� ,�HW�DO� ��������0XFRSRO\VDFFKDULGRVLV�W\SH�,,�LQ�D�
IHPDOH�FDUU\LQJ�D�KHWHUR]\JRXV�VWRS�PXWDWLRQ�RI�WKH�LGXURQDWH���VXOIDWDVH� JHQH�DQG�VKRZLQJ�D�
VNHZHG�;�FKURPRVRPH�LQDFWLYDWLRQ��(XU�-�0HG�*HQHW�������������

3LQWR�5��&DVHLUR�&��/HPRV�0��/RSHV�/��)RQWHV�$��5LEHLUR�+��3LQWR�(��6LOYD�(��5RFKD�6��0DUFmR�
$��5LEHLUR�,��/DFHUGD�/��5LEHLUR�*��$PDUDO�2��6i�0LUDQGD�0&���������3UHYDOHQFH�RI�O\VRVRPDO�
VWRUDJH�GLVHDVHV� LQ�3RUWXJDO��(XU�-�+XP�*HQHW �������������GRL����������VM�HMKJ���������

3ROJUHHQ�/(��9HKH�5.��5XGVHU�.��.XQLQ�%DWVRQ�$��8W]�--��'LFNVRQ�3��6KDSLUR�(��:KLWOH\�&%��
(OHYDWHG�71)�Į LV�DVVRFLDWHG�ZLWK�SDLQ�DQG�SK\VLFDO�GLVDELOLW\�LQ�PXFRSRO\VDFFKDULGRVLV�W\SHV�,��
,,��DQG�9,��0RO�*HQHW�0HWDE�������$SU����������������GRL����������M�\PJPH��������������(SXE�
�����-DQ���

3RRUWKXLV�%-��:HYHUV�5$��.OHLMHU�:-�HW�DO���������7KH�IUHTXHQF\�RI�O\VRVRPDO�VWRUDJH�GLVHDVHV�
LQ�7KH�1HWKHUODQGV��+XP�*HQHW����������������

3RXSČWRYi� +�� /HGYLQRYi� -�� %HUQi� /�� 'YRĜDNRYi� /�� .RåLFK� 9�� (OOHGHU� 0�� ������7KH� ELUWK�
SUHYDOHQFH� RI� O\VRVRPDO� VWRUDJH� GLVRUGHUV� LQ� WKH� &]HFK� 5HSXEOLF�� FRPSDULVRQ� ZLWK� GDWD� LQ�
GLIIHUHQW�SRSXODWLRQV��-��,QKHULW��0HWDE�����������±�����GRL����������V�����������������

5DQJDQDWKDQ� 9�� *UDFH\� (�� %URZQ� 0$�� ,QPDQ� 5'�� +DURRQ� 1� 3DWKRJHQHVLV� RI� DQN\ORVLQJ�
VSRQG\OLWLV� � UHFHQW� DGYDQFHV� DQG� IXWXUH� GLUHFWLRQV� 1DW� 5HY� 5KHXPDWRO ������ ���������±
���� ��������QUUKHXP��������

5HJDWHLUR� )-��0DQXDO�GH� *HQpWLFD�0pGLFD��,PSUHQVD� GD�8QLYHUVLGDGH� GH�&RLPEUD��&RLPEUD��
���������HGLomR�

ϭϮϲ



5LEDV *�6���0DQIUHGLQL 9���GH�0DUL -�)���:D\KV &�<���9DQ]LQ &�6� � %LDQFLQLHW�*�%��DO� 5HGXFWLRQ�
RI�OLSLG�DQG�SURWHLQ�GDPDJH�LQ�SDWLHQWV�ZLWK�GLVRUGHUV�RI�SURSLRQDWH�PHWDEROLVP�XQGHU�WUHDWPHQW��
D�SRVVLEOH�SURWHFWLYH�UROH�RI�/�FDUQLWLQH�VXSSOHPHQWDWLRQ�� ,QW�-�'HY�1HXURVFL��������������������

5RYHUVL )�0���*DOGLHUL /�&���*UHJR %�+�&���6RX]D )�*���0LFKHOHWW &���0DUWLQV $�0���HW�DO��%ORRG�
R[LGDWLYH�VWUHVV�PDUNHUV�LQ�*DXFKHU�GLVHDVH�SDWLHQWV��&OLQ�&KLP�$FWD����������������������

6DZDPRWR�.��ÈOYDUH]�*RQ]iOH]� -9��3LHFKQLN�0��2WHUR�)-��&RXFH�0/��6X]XNL�<��7RPDWVX�6��
0XFRSRO\VDFFKDULGRVLV�,9$��'LDJQRVLV�� 7UHDWPHQW��DQG�0DQDJHPHQW�� ,QW�-�0RO�6FL�������)HE�
���������������GRL����������LMPV���������� 30,'������������30&,'��30&�������

6FULYHU�&�5���%HDXGW� $�/���6O\�:�/���9DOOH� G��7KH�PHWDEROLF�DQG� PROHFXODU�EDVHV� RI�LQKHULWHG�
GLVHDVH����HG��1HZ�\RUN��PFJUDZ�KLOO�LQF��������

6KHQ�)��*DIIHQ�6/� 6WUXFWXUH�IXQFWLRQ�UHODWLRQVKLSV� LQ�WKH�,/���� UHFHSWRU��LPSOLFDWLRQV� IRU�VLJQDO�
WUDQVGXFWLRQ�DQG�WKHUDS\� &\WRNLQH ������ ��������±�����

GD� 6LOYD��)��2��&���DQG� 0DFHGR��'��9�� 3K\VLFDO�H[HUFLVH�� LQIODPPDWRU\�SURFHVV�DQG� DGDSWLYH�
FRQGLWLRQ��DQ�RYHUYLHZ��5HY�%UDV�&LQHDQWURSRP�'HVHPSHQKR�+XP����������������±�

6LPRQDUR� &�0� &KDSWHU� ��� ,QIODPPDWLRQ� DQG� ,WV� 5ROH� LQ� WKH� /\VRVRPDO� 6WRUDJH� 'LVRUGHUV��
0XFRSRO\VDFFKDULGRVHV�8SGDWH�YRO��� 1RYD�6FLHQFH�3XEOLVKHUV� 1HZ�<RUN ������ �����5�

6LPRQDUR &�0�� 0� '
$QJHOR� 0�(� +DVNLQV� (�+� 6FKXFKPDQ�� -RLQW� DQG� ERQH� GLVHDVH� LQ�
PXFRSRO\VDFFKDULGRVHV�9,�DQG�9,,��LGHQWLILFDWLRQ�RI�QHZ�WKHUDSHXWLF�WDUJHWV�DQG�ELRPDUNHUV�XVLQJ�
DQLPDO�PRGHOV��3HGLDWU�5HV� �� ����������������

6LPRQDUR &�0�� <� *H� (� (OL\DKX� ;� +H� .�-� -HSVHQ� (�+� 6FKXFKPDQ�,QYROYHPHQW�RI�WKH�7ROO�
OLNH�UHFHSWRU���SDWKZD\�DQG�XVH�RI�71)� DQWDJRQLVWV�IRU�WUHDWPHQW�RI�WKH�PXFRSRO\VDFFKDULGRVHV�
3URF��1DWO��$FDG��6FL� ��� ������ ��������

6LQJK�13��0F&R\�07��7LFH�55��6FKQHLGHU�(/���������$�VLPSOH�WHFKQLTXH�IRU�TXDQWLWDWLRQ�RI�ORZ�
OHYHOV�RI�'1$�GDPDJH�LQ�LQGLYLGXDO�FHOOV��([S�&HOO�5HV���������±����

6LWWD $���%DUVFKDN $�*���'HRQ 0���GH�0DUL -�)���%DUGHQ $�7��9DQ]LQHW�&�6�DO� /�&DUQLWLQH�%ORRG�
/HYHOV�DQG�2[LGDWLYH�6WUHVV�LQ�7UHDWHG�3KHQ\ONHWRQXULF3DWLHQWV��&HOO��0RO��1HXURELRO���� �������
���������

6WHSDQHQNR�$$��'PLWUHQNR�99���������+(.����LQ�FHOO�ELRORJ\�DQG�FDQFHU�UHVHDUFK��SKHQRW\SH��
NDU\RW\SH�� WXPRULJHQLFLW\�� DQG� VWUHVV�LQGXFHG� JHQRPH�SKHQRW\SH� HYROXWLRQ�� *HQH��
������������������GRL����������M�JHQH�������������

6WUHFN��(/���'H�3Ui�6'7��)HUUR�35�� &DUYDOKR�6LOYD 0� *RPHV�/0��$JRVWLQL�-)�HW�DO���������
5ROH� RI�DQWLR[LGDQW� WUHDWPHQW� RQ�'1$�DQG� OLSLG� GDPDJH� LQ� WKH� EUDLQ� RI�UDWV� VXEMHFWHG� WR� D�
FKHPLFDOO\�LQGXFHG�FKURQLF�PRGHO�RI�W\URVLQHPLD�W\SH�,,��0RO�&HOO�%LRFKHP��������������

6XEUDPDQLDP�65��&KHVVHOHW�0)��0LWRFKRQGULDO�G\VIXQFWLRQ�DQG�R[LGDWLYH�VWUHVV�LQ�3DUNLQVRQ
V�
GLVHDVH�� 3URJ� 1HXURELRO�� ����� -XO�$XJ���������������� GRL�� ��������M�SQHXURELR��������������
(SXE������$SU�����30,'������������30&,'��30&��������

ϭϮϳ



7DJXFKL .���0RWRKDVKL +���<DPDPRWR 0�� 0ROHFXODU�PHFKDQLVPV�RI�WKH�.HDS��1UI��SDWKZD\�LQ�
VWUHVV�UHVSRQVH�DQG�FDQFHU�HYROXWLRQ��*HQHV�&HOOV������������������������

7DDPV�/6��6WHHO�.-$��6UHQDWKDQ�8��%XUQV�/$��.LUNKDP�%:� ,/����LQ�WKH�LPPXQRSDWKRJHQHVLV�RI�
VSRQG\ORDUWKULWLV� 1DW�5HY�5KHXPDWRO ������ ���������±����

7DQJ� 0�� /X� /�� <X� ;�� ,QWHUOHXNLQ���$� ,QWHUZHDYHV� WKH� 6NHOHWDO� DQG� ,PPXQH�6\VWHPV��)URQW�
,PPXQRO�������)HE�������������

7HVVLWRUH� $�� )DHOOD� $��2
0DOOH\�7�� &RWXJQR�*��'RULD�0��.XQLHGD� 7��0DWDUHVH�*��+DVNLQV�0��
$XULFFKLR�$��%LRFKHPLFDO��SDWKRORJLFDO�� DQG�VNHOHWDO� LPSURYHPHQW�RI�PXFRSRO\VDFFKDULGRVLV�9,�
DIWHU� JHQH� WUDQVIHU� WR� OLYHU� EXW� QRW� WR� PXVFOH�� 0RO� 7KHU�� ����� -DQ������������� GRL��
��������VM�PW����������(SXE������2FW�����30,'�����������

7VDL�� 7�� +�� &RQFXUUHQW� PHDVXUHPHQW� RI� XQERXQG JHQLVWHLQ LQ� WKH� EORRG�� EUDLQ� DQG� ELOH� RI�
DQHVWKHWL]HG� UDWV� XVLQJ� PLFURGLDO\VLV�DQG� LWV� SKDUPDFRNLQHWLF�DSSOLFDWLRQ� -�&KURPDWRJU�$��Y��
������Q�������S����������������

7RPDWVX 6�� $�0�� 0RQWDxR� +�� 2LNDZD� 0�� 6PLWK� /�� %DUUHUD� <�� &KLQHQ HW� DO��
0XFRSRO\VDFFKDULGRVLV�7\SH�,9$��0RUTXLR�$�'LVHDVH���&OLQLFDO�5HYLHZ�DQG�&XUUHQW�7UHDWPHQW��
$�6SHFLDO�5HYLHZ��&XUU�3KDUP�%LRWHFKQRO��������������������

7\DJL�$0��6ULYDVWDYD�.��0DQVRRUL�01��7ULYHGL�5��&KDWWRSDGK\D\�1��6LQJK�'� (VWURJHQ�GHILFLHQF\�
LQGXFHV�WKH�GLIIHUHQWLDWLRQ�RI�,/����VHFUHWLQJ�7K���FHOOV��D�QHZ�FDQGLGDWH�LQ�WKH�SDWKRJHQHVLV� RI�
RVWHRSRURVLV� 3OR6RQH ������ �����H�������

9DUHOOD�3��9���1HYHV�)�:L�&���&LWRNLQHV��D�UHYLHZ� 5HY��EUDV��DOHUJ��LPXQRSDWRO������������������
���

:DMQHU� 0��*RRGPDQ�6� ������,�� 'LVUXSWLRQ� RI�PLWRFKRQGULDO�KRPHRVWDVLV� LQ�RUJDQLF� DFLGXULDV��
LQVLJKWV� IURP�KXPDQ�DQG�DQLPDO�VWXGLHV��-�%LRHQHUJ�%LRPHPEU����������

:DMQHU�0���$��/DWLQL��$�7�6��:\VH��7KH�UROH�RI�R[LGDWLYH�GDPDJH�LQ�WKH�QHXURSDWKRORJ\�RI�RUJDQLF�
DFLGXULDV��LQVLJKWV� IURP�DQLPDO�VWXGLHV��-�,QKHU0HWDE�'LV��������������������

:D]D�$�$���+DPLG�=���$OL�6����%KDW 6�$��%KDW 0�$���$�UHYLHZ�RQ�KHPH�R[\JHQDVH���LQGXFWLRQ�� LV�
LW�D�QHFHVVDU\�HYLO��,QIODPP�5HV�������������������������

:LHVLQJHU�$0��%LJJHU�%��*LXJOLDQL�5��6FDUSD�0��0RVHU�7��/DPSH�&��.DPSPDQQ�&��/DJOHU�)%��
7KH� ,QIODPPDWLRQ� LQ� WKH� &\WRSDWKRORJ\� RI� 3DWLHQWV� :LWK� 0XFRSRO\VDFFKDULGRVHV�
,PPXQRPRGXODWRU\� 'UXJV� DV� DQ� $SSURDFK� WR� 7KHUDS\�� )URQW� 3KDUPDFRO�� ����� 0D\�
�������������

:LĞQLHZVND� .��:ROVNL� -�� *DIINH�/�� &\VNH�=�� 3LHU]\QRZVND� .��:ĊJU]\Q� *�� 0LVGLDJQRVLV� LQ�
PXFRSRO\VDFFKDULGRVHV�� -� $SSO� *HQHW�� ����� 6HS���������������� GRL�� ��������V����������
���������(SXE������0D\�����30,'�����������

:UDLWK -�(���/LPLWDWLRQV�RI�HQ]\PH�UHSODFHPHQW�WKHUDS\��&XUUHQW�DQG�IXWXUH��-�,QKHULW�0HWDE�'LV��
������������±����

ϭϮϴ



;X�;��0XOOHU�-*��<H�<�DQG� %XUURZV�&-�������� '1$�SURWHLQ�FURVVOLQNV�EHWZHHQ�JXDQLQH� DQG�
O\VLQH�GHSHQG�RQ�WKH�PHFKDQLVP�RI�R[LGDWLRQ�IRU�IRUPDWLRQ�RI�&��9V�&��JXDQRVLQH�DGGXFWV��-��
$P�&KHP�6RF��������±����

;XH�<��/LDQJ�=��)X�;��:DQJ�7��;LH�4��.H�'� ,/���$�PRGXODWHV�RVWHRFODVW�SUHFXUVRUV¶�DSRSWRVLV�
WKURXJK� DXWRSKDJ\�75$)�� VLJQDOLQJ� GXULQJ� RVWHRFODVWRJHQHVLV� %LRFKHP� %LRSK\V� 5HV�
&RPPXQ ������ �����������±����

<RXQJ�,'��+DUSHU�36��$UFKHU�,0��1HZFRPEH�5*���������$�FOLQLFDO�DQG�JHQHWLF�VWXG\�RI�+XQWHU
V�
V\QGURPH�����+HWHURJHQHLW\��-�0HG�*HQHW���������������GRL��������MPJ�����������

=DQHWWL�$��'
$YDQ]R�)��$O6D\HG�0��%UXVLXV�)DFFKLQ�$&��&KLHQ�<+��*LXJOLDQL�5��,]]R�(��.DVSHU�
'&��/LQ�+<��/LQ�63��3ROODUG�/��6LQJK�$��7RQLQ�5��:RRG�7��0RUURQH�$��7RPDQLQ�5��0ROHFXODU�EDVLV�
RI�PXFRSRO\VDFFKDULGRVLV�,9$��0RUTXLR�$�V\QGURPH���$�UHYLHZ�DQG�FODVVLILFDWLRQ�RI�*$/16�JHQH�
YDULDQWV� DQG� UHSRUWLQJ� RI� ��� QRYHO� YDULDQWV�� +XP�0XWDW�� ����� 1RY������������������� GRL��
��������KXPX��������(SXE������$XJ�����30,'������������30&,'��30&��������

=KDR� 5�� :DQJ� ;�� )HQJ� )� 8SUHJXODWHG� &HOOXODU� ([SUHVVLRQ� RI� ,/���� E\� &'��� 7�&HOOV� LQ�
2VWHRSRURWLF�3RVWPHQRSDXVDO�:RPHQ� $QQ�1XWU�0HWDE ������ ���������±��

=KRX�-��/LQ�-��/HXQJ�:7��:DQJ�/��$�EDVLF�XQGHUVWDQGLQJ�RI�PXFRSRO\VDFFKDULGRVLV��,QFLGHQFH��
FOLQLFDO�IHDWXUHV��GLDJQRVLV�� DQG�PDQDJHPHQW��,QWUDFWDEOH�5DUH�'LV�5HV�������)HE�����������GRL��
��������LUGU������������� 30,'������������30&,'��30&��������

=ULRXDO� 6��7RK�0/��7RXUQDGUH� $��=KRX� <��&D]DOLV� 0$��3DFKRW�$��HW�DO� ,/���5$�DQG� ,/���5&�
UHFHSWRUV�DUH�HVVHQWLDO� IRU�,/���$�LQGXFHG�(/5��&;&�FKHPRNLQH�H[SUHVVLRQ�LQ�V\QRYLRF\WHV�DQG�
DUH� RYHUH[SUHVVHG� LQ� UKHXPDWRLG� EORRG� -� ,PPXQRO� �%DOWLPRUH� 0G� ����� ������ ����������±
���� ��������MLPPXQRO����������

ϭϮϵ
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$1(;26



$QH[R��
7(502�'(�&216(17,0(172�/,95(�(�(6&/$5(&,'2�± �,QGLYtGXRV�FRQWUROHV��

7tWXOR�GR�3URMHWR��,QYHVWLJDomR�GRV�ELRPDUFDGRUHV�GH�LQIODPDomR�H�HVWUHVVH�R[LGDWLYR�HP�
SDFLHQWHV�SRUWDGRUHV�GH�PXFRSROLVVDFDULGRVHV��HIHLWR�LQ�YLYR�GD�WHUDSLD�GH�UHSRVLomR�HQ]LPiWLFD�
H�LQ�YLWUR GH�DQWLR[LGDQWHV�

9LHPRV�DWUDYpV�GHVWH�FRQYLGDU�YRFr�RX�D�SHVVRD�SHOD�TXDO�YRFr�p�UHVSRQViYHO D�SDUWLFLSDU
GH�XPD�SHVTXLVD FXMR REMHWLYR�p�YHULILFDU�RV�HIHLWRV�GD� DomR�GRV� UDGLFDLV� OLYUHV� �SRU�H[HPSOR�
UDGLDomR� VRODU�� H� GH� VXEVWkQFLDV� DQWLR[LGDQWHV� �SRU� H[HPSOR�� YLWDPLQDV�� HP� SDFLHQWHV� FRP�
PXFRSROLVVDFDULGRVH� WLSR,�� ,,� H� ,9�$�� 7DPEpP�VHUi� DYDOLDGR� R� HIHLWR� GR� WUDWDPHQWR� XWLOL]DGR�
URWLQHLUDPHQWH�QHVWD�GRHQoD�VREUH�D�DomR�GHVWDV�VXEVWkQFLDV�DQWLR[LGDQWHV�H�GRV�UDGLFDLV�OLYUHV��
9RFr�HVWi�VHQGR�FRQYLGDGR�D�SDUWLFLSDU�GHVWH�HVWXGR FRPR�FRQWUROH��RX�VHMD��SRU�QmR�VHU�SRUWDGRU�
GHVVD�GRHQoD� (VWD�SHVTXLVD�HVWi�VHQGR�UHDOL]DGD�SHOR�6HUYLoR�GH�*HQpWLFD�0pGLFD�GR�+RVSLWDO�
GH�&OtQLFDV�GH�3RUWR�$OHJUH��+&3$����

6H�YRFr�FRQFRUGDU�FRP�D�SDUWLFLSDomR�QD�SHVTXLVD��RV�SURFHGLPHQWRV�HQYROYLGRV�VmR�RV�
VHJXLQWHV��H[DPHV�GH�VDQJXH��XULQD��H�FROHWD�GH�ELySVLD�GH�SHOH� �ILEUREODVWRV���FROHWD�GH�GDGRV�
DWUDYpV�GH�HQWUHYLVWDV�UHDOL]DGDV�FRP�SDFLHQWHV�H�RX�UHVSRQViYHLV�

2V�SRVVtYHLV� ULVFRV� RX� GHVFRQIRUWRV�GHFRUUHQWHV� GD� SDUWLFLSDomR� QD� SHVTXLVD� SRGHP�
RFRUUHU�QR�PRPHQWR�GD�FROHWD�GH�VDQJXH�� RQGH� SRGHUi�KDYHU�DOJXPD�GRU�HP�GHFRUUrQFLD�GD�
SXQomR�GD�SHOH���&RPSOLFDo}HV�GH�FROHWD�GH�VDQJXH�VmR�UDUDV�H�JHUDOPHQWH�VLPSOHV��6H�KRXYHU�
YD]DPHQWR� GH� VDQJXH� GD� YHLD� QR� ORFDO� GD� SXQomR� SRGHUi� VH� IRUPDU� XPD� PDQFKD� UR[D�
�KHPDWRPD��H� XP� SHTXHQR� GHVFRQIRUWR� TXH� GHVDSDUHFH� HP� SRXFRV� GLDV�� 3DUD� D� FROHWD� GH�
ILEUREODVWRV��YRFr�UHFHEHUi XPD�DQHVWHVLD�WySLFD��FUHPHV�DQHVWpVLFRV��H�R�SURFHGLPHQWR�VH�GDUi�
DWUDYpV�GD� UHWLUDGD� GH�XP�SHTXHQtVVLPR� IUDJPHQWR����PP��HTXLYDOHQWH� DR� WDPDQKR�GH� XPD�
FDEHoD�GH� IyVIRUR��GH�SHOH�DWUDYpV�GH�XPD�ELySVLD��$V�FROHWDV�GH�VDQJXH�H� ILEUREODVWRV�VHUmR�
UHDOL]DGDV�SRU�SURILVVLRQDLV�HVSHFLDOPHQWH�WUHLQDGRV�SDUD�HVWH�ILP��R�TXH�GLPLQXL�DV�FKDQFHV�GH�
FRPSOLFDo}HV��$V� FROHWDV� GH� XULQD� VHUmR� IHLWDV� SHOR� SUySULR� LQGLYtGXR� RX� FRP� R� DX[tOLR� GH�
SURILVVLRQDLV� WUHLQDGRV�

2V� SRVVtYHLV� EHQHItFLRV GHFRUUHQWHV� GD� SDUWLFLSDomR� QD� SHVTXLVD� VmR� R� PHOKRU�
HQWHQGLPHQWR�VREUH�HVVD�SDWRORJLD� H�SDUD�R�HVWDEHOHFLPHQWR�GH�QRYRV�WUDWDPHQWRV�SDUD�HVVD�
GRHQoD��PHOKRUDQGR�D�TXDOLGDGH�GH�YLGD�GRV�SDFLHQWHV�SRUWDGRUHV�GD�PXFRSROLVVDFDULGRVH� WLSR�
,��,,�H�,9�$ �

$�SDUWLFLSDomR�QD�SHVTXLVD p�WRWDOPHQWH�YROXQWiULD��RX�VHMD��QmR�p�REULJDWyULD� &DVR�YRFr�
GHFLGD� QmR�DXWRUL]DU� D�SDUWLFLSDomR�� RX� DLQGD� UHWLUDU� D�DXWRUL]DomR� DSyV� D�DVVLQDWXUD� GHVVH�
7HUPR��QmR�KDYHUi�QHQKXP�SUHMXt]R DR�DWHQGLPHQWR�TXH�R�SDUWLFLSDQWH�GD�SHVTXLVD� UHFHEH�RX�
SRVVD�YLU�D�UHFHEHU�QD�LQVWLWXLomR��

1mR�HVWi�SUHYLVWR�QHQKXP�WLSR�GH�SDJDPHQWR�SHOD�SDUWLFLSDomR�QD SHVTXLVD H�QmR�KDYHUi�
QHQKXP�FXVWR�FRP�UHVSHLWR�DRV�SURFHGLPHQWRV�HQYROYLGRV��SRUpP��SRGHUi�KDYHU�UHVVDUFLPHQWR�
SRU�GHVSHVDV� GHFRUUHQWHV�GD�SDUWLFLSDomR��FRPR�GHVSHVDV� GH�WUDQVSRUWH�H�DOLPHQWDomR��FXMRV�
FXVWRV�VHUmR�DEVRUYLGRV�SHOR�RUoDPHQWR�GD�SHVTXLVD��
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2V�GDGRV� FROHWDGRV�GXUDQWH� D�SHVTXLVD� VHUmR�VHPSUH� WUDWDGRV� FRQILGHQFLDOPHQWH� 2V�
UHVXOWDGRV�VHUmR�DSUHVHQWDGRV�GH�IRUPD�FRQMXQWD��VHP�D�LGHQWLILFDomR�GRV�SDUWLFLSDQWHV��RX�VHMD��
RV�QRPHV�QmR�DSDUHFHUmR�QD�SXEOLFDomR�GRV�UHVXOWDGRV�

&DVR� YRFr� WHQKD� G~YLGDV� SRGHUi� HQWUDU� HP� FRQWDWR� FRP� R� SHVTXLVDGRU� UHVSRQViYHO
3URID��'UD��&DUPHQ�5HJOD�9DUJDV��SHOR�WHOHIRQH������������FRP�D SHVTXLVDGRUD�&DPLOD�$JXLODU�
'HOJDGR��SHOR�PHVPR�WHOHIRQH�RX�FRP�R�&RPLWr�GH�eWLFD�HP�3HVTXLVD�GR�+RVSLWDO�GH�&OtQLFDV
GH�3RUWR� $OHJUH �+&3$���SHOR� WHOHIRQH� ����� ���������� QR���� DQGDU� GR�+&3$��VDOD� ������ GH�
VHJXQGD�j�VH[WD��GDV��K�jV���K��RX�SRU�H�PDLO�FHS#KFSD�HGX�EU�

(VVH�7HUPR�p�DVVLQDGR�HP�GXDV�YLDV��VHQGR�XPD�SDUD�R�SDUWLFLSDQWH�H�VHX�UHVSRQViYHO�
H�RXWUD�SDUD�RV�SHVTXLVDGRUHV��

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �

1RPH�GR�SDUWLFLSDQWH�GD�SHVTXLVD�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$VVLQDWXUD �VH�DSOLFiYHO�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1RPH�GR�UHVSRQViYHO

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$VVLQDWXUD

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1RPH�GR�SHVTXLVDGRU�TXH�DSOLFRX�R�7HUPR

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$VVLQDWXUD

/RFDO�H�'DWD��BBBBBBBBBBBBBBBBBBBBBBBBB

5XEULFD�GR�UHVSRQViYHO�BBBBBB������������������������5XEULFD�GR�SHVTXLVDGRU�BBBBBBBB�����������3iJLQD� � GH����

&(3�+RVSLWDO�GH�&OtQLFDV�GH�3RUWR�$OHJUH��05������������������

ϭϯϮ



$QH[R��
7(502�'(�&216(17,0(172�/,95(�(�(6&/$5(&,'2�± SDFLHQWHV�RX�UHVSRQViYHLV

�SDFLHQWHV�FRP�PXFRSROLVVDFDULGRVH�WLSR�,��,,�H�,9�$�

7tWXOR�GR�3URMHWR��,QYHVWLJDomR�GRV�ELRPDUFDGRUHV�GH�LQIODPDomR�H�HVWUHVVH�R[LGDWLYR�HP�
SDFLHQWHV�SRUWDGRUHV�GH�PXFRSROLVVDFDULGRVHV��HIHLWR�LQ�YLYR�GD�WHUDSLD�GH�UHSRVLomR�HQ]LPiWLFD�
H�LQ�YLWUR GH�DQWLR[LGDQWHV�

9RFr�RX�R�SDFLHQWH�SHOR�TXDO�YRFr�p�UHVSRQViYHO HVWi�VHQGR�FRQYLGDGR�D�SDUWLFLSDU�GH�
XPD�SHVTXLVD�FXMR�REMHWLYR�p�YHULILFDU�RV�HIHLWRV�GD�DomR�GRV�UDGLFDLV�OLYUHV��SRU�H[HPSOR�UDGLDomR�
VRODU�� H� GH� VXEVWkQFLDV� DQWLR[LGDQWHV� �SRU� H[HPSOR�� YLWDPLQDV�� HP� SDFLHQWHV� FRP�
PXFRSROLVVDFDULGRVH� WLSR� ,�� ,,�H� ,9$�� 7DPEpP�VHUi� DYDOLDGR� R� HIHLWR� GR� WUDWDPHQWR� XWLOL]DGR�
URWLQHLUDPHQWH�QHVWD�GRHQoD�VREUH�D�DomR�GHVWDV�VXEVWkQFLDV�DQWLR[LGDQWHV�H�GRV�UDGLFDLV�OLYUHV��
(VWD�SHVTXLVD�HVWi�VHQGR�UHDOL]DGD�SHOR�6HUYLoR�GH�*HQpWLFD�0pGLFD�GR�+RVSLWDO�GH�&OtQLFDV�GH�
3RUWR�$OHJUH��+&3$����

6H�YRFr�DFHLWDU�SDUWLFLSDU�GD�SHVTXLVD��RV�SURFHGLPHQWRV�HQYROYLGRV�HP�VXD�SDUWLFLSDomR�
VmR�RV�VHJXLQWHV��

x &ROHWD�GH�DOtTXRWD�DGLFLRQDO�GH�VDQJXH�TXDQGR�GD�UHDOL]DomR�GR�H[DPH�GH�URWLQD�
x &ROHWD�GH�XULQD�RFDVLRQDO�
x &ROHWD�GH�ELySVLD�GH�SHOH��ILEUREODVWRV��
x $XWRUL]DU� FRQVXOWD� GH� SURQWXiULR� GH� GDGRV� �VRFLRGHPRJUiILFRV�� FOtQLFRV� H�

UHVXOWDGRV�GH�H[DPHV��
2V�SRVVtYHLV� ULVFRV� RX�GHVFRQIRUWRV� GHFRUUHQWHV� GD� SDUWLFLSDomR�QD� SHVTXLVD� VmR� RV�

PHVPRV�GD�FROHWD�GH�VDQJXH�SDUD�RV�H[DPHV�DVVLVWHQFLDLV�� RX�VHMD��VHUi�FROHWDGR�XP�SRXFR�GH�
VDQJXH�D�PDLV�GXUDQWH�D�UHDOL]DomR�GR�H[DPH�TXH�YRFr�Mi�LULD�ID]HU��1R�PRPHQWR�GD�FROHWD�GH�
VDQJXH�SRGHUi�KDYHU�DOJXPD�GRU�HP�GHFRUUrQFLD�GD�SXQomR�GD�SHOH���&RPSOLFDo}HV�GH�FROHWD�
GH�VDQJXH�VmR�UDUDV�H�JHUDOPHQWH�VLPSOHV��6H�KRXYHU�YD]DPHQWR�GH�VDQJXH�GD�YHLD�QR�ORFDO�GD�
SXQomR� SRGHUi� VH� IRUPDU�XPD� PDQFKD� UR[D� �KHPDWRPD�� H� XP� SHTXHQR� GHVFRQIRUWR� TXH�
GHVDSDUHFH�HP�SRXFRV�GLDV��3DUD�D�FROHWD�GH�ILEUREODVWRV��YRFr�UHFHEHUi�XPD�DQHVWHVLD� WySLFD�
�FUHPHV� DQHVWpVLFRV�� H� R� SURFHGLPHQWR� VH� GDUi� DWUDYpV� GD� UHWLUDGD� GH� XP� SHTXHQtVVLPR�
IUDJPHQWR����PP��HTXLYDOHQWH�DR�WDPDQKR�GH�XPD�FDEHoD�GH�IyVIRUR��GH�SHOH�DWUDYpV�GH�XPD�
ELySVLD�� $V�FROHWDV�GH�VDQJXH� H�ILEUREODVWRV� VHUmR� UHDOL]DGDV� SRU�SURILVVLRQDLV� HVSHFLDOPHQWH�
WUHLQDGRV�SDUD�HVWH� ILP��R�TXH�GLPLQXL�DV�FKDQFHV�GH�FRPSOLFDo}HV��$V�FROHWDV�GH�XULQD�VHUmR�
IHLWDV�SHOR�SUySULR�SDFLHQWH�RX�FRP�R�DX[tOLR�GH�SURILVVLRQDLV�WUHLQDGRV�

2V� SRVVtYHLV� EHQHItFLRV� GHFRUUHQWHV� GD� SDUWLFLSDomR� QD� SHVTXLVD� VmR� R� PHOKRU�
HQWHQGLPHQWR�VREUH�HVVD� SDWRORJLD�� D�YHULILFDomR�VH�R� WUDWDPHQWR�SUHFRQL]DGR� HVWi�VXUWLQGR�R�
HIHLWR�HVSHUDGR�H�FRP�LVVR�SRGHU�LQYHVWLJDU�PHOKRUHV�IRUPDV�GH�WUDWDU�D�GRHQoD��PHOKRUDQGR�D�
TXDOLGDGH�GH�YLGD�GR�SDFLHQWH��

$�SDUWLFLSDomR�QD�SHVTXLVD�p�WRWDOPHQWH�YROXQWiULD��RX�VHMD��QmR�p�REULJDWyULD��&DVR�YRFr�
GHFLGD�QmR�DXWRUL]DU�D�SDUWLFLSDomR��RX�DLQGD��UHWLUDU�D�DXWRUL]DomR�DSyV�D�DVVLQDWXUD�GHVVH�

5XEULFD�GR�UHVSRQViYHO�BBBBBB������������������������5XEULFD�GR�SHVTXLVDGRU�BBBBBBBB�����������3iJLQD� ��� GH��
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WHUPR��QmR�KDYHUi�QHQKXP�SUHMXt]R� DR�DWHQGLPHQWR�TXH�R�SDUWLFLSDQWH�GD�SHVTXLVD� UHFHEH�RX�
SRVVD�YLU�D�UHFHEHU�QD�LQVWLWXLomR�

1mR�HVWi�SUHYLVWR�QHQKXP�WLSR�GH�SDJDPHQWR�SHOD�SDUWLFLSDomR�QD�SHVTXLVD�H�QmR�KDYHUi�
QHQKXP�FXVWR�FRP�UHVSHLWR�DRV�SURFHGLPHQWRV�HQYROYLGRV��

2V�GDGRV� FROHWDGRV�GXUDQWH� D�SHVTXLVD� VHUmR�VHPSUH� WUDWDGRV� FRQILGHQFLDOPHQWH��2V�
UHVXOWDGRV�VHUmR�DSUHVHQWDGRV�GH�IRUPD�FRQMXQWD��VHP�D�LGHQWLILFDomR�GRV�SDUWLFLSDQWHV��RX�VHMD��
RV�QRPHV�QmR�DSDUHFHUmR�QD�SXEOLFDomR�GRV�UHVXOWDGRV��

&DVR�YRFr�WHQKD� G~YLGDV��SRGHUi�HQWUDU� HP�FRQWDWR�FRP�R�SHVTXLVDGRU�UHVSRQViYHO�3URID��'UD��
&DUPHQ�5HJOD�9DUJDV��SHOR�WHOHIRQH������������FRP�D�SHVTXLVDGRUD�&DPLOD�$JXLODU�'HOJDGR��SHOR�PHVPR�
WHOHIRQH�RX�FRP�R�&RPLWr�GH�eWLFD�HP� 3HVTXLVD�GR�+RVSLWDO�GH�&OtQLFDV�GH�3RUWR�$OHJUH��+&3$��� SHOR�
WHOHIRQH������ ���������� QR����DQGDU� GR�+&3$��VDOD������� GH�VHJXQGD�j�VH[WD��GDV��K�jV���K��RX�SRU�H�
PDLO�FHS#KFSD�HGX�EU�

(VVH�7HUPR�p�DVVLQDGR�HP�GXDV�YLDV��VHQGR�XPD�SDUD�R�SDUWLFLSDQWH�H�VHX�UHVSRQViYHO�
H�RXWUD�SDUD�RV�SHVTXLVDGRUHV��

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �

1RPH�GR�SDUWLFLSDQWH�GD�SHVTXLVD�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �

$VVLQDWXUD��VH�DSOLFiYHO�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1RPH�GR�UHVSRQViYHO

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� ��������

$VVLQDWXUD

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1RPH�GR�SHVTXLVDGRU�TXH�DSOLFRX�R�7HUPR�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� ��������

$VVLQDWXUD
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