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ËQGLFH�GH�DEUHYLDWXUDV

)XVR�QHXUR�PXVFXODU�± )10

ÏUJmRV�WHQGLQRVRV�GH�*ROJL�± 27*

6LVWHPD�1HUYRV�&HQWUDO�± 61&

8QLGDGH�PRWRUD�± 80
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ËQGLFH�GH�ILJXUDV

)LJXUD�� ± 5HSUHVHQWDomR�HVTXHPiWLFD�GH�XPD�XQLGDGH�PRWRUD��FRP�DV�UDPLILFDo}HV�SDUD�DV�
ILEUDV�PXVFXODUHV� SRU�PHLR� GDV� VLQDSVHV�� FKDPDGDV� SODFDV�PRWRUDV� WHUPLQDLV� �DGDSWDGR� GH�
%URRNV�HW�DO��������� ���������������������������������������������������������������������������������������������������������������������� �

)LJXUD�� ± 5HSUHVHQWDomR�JUiILFD�GR�SULQFLSLR�GR�WDPDQKR��TXH�VH�EDVHLD�QD�UHODomR�HQWUH�D�
IRUoD�GH�FRQWUDomR�GD�XQLGDGH�PRWRUD�H�R�VHX�OLPLDU�GH�UHFUXWDPHQWR��RX�VHMD��GH�H[FLWDELOLGDGH�
�DGDSWDGR�GH�+DII�	�7ULSOHWW�������� ���������������������������������������������������������������������������������������������� �

)LJXUD�� ±'HVFULomR�GH�FRPR�R�SURFHVVR�GH�WUHLQR�SURYRFD�R�DXPHQWR�GD�DWLYDomR�GRV�P~VFXORV�
DJRQLVWDV�� LQFUHPHQWDQGR�D�FDSDFLGDGH�GH�JHUDU� IRUoD��2�DXPHQWR�GD�IUHTXrQFLD�GH�DWLYDomR�
SRGH� DXPHQWDU� D� IRUoD� SURGX]LGD� SHOD� 80�� 2� WUHLQR� SRGH� SHUPLWLU� WD[DV� GH� GHVFDUJD�
VXILFLHQWHPHQWH� DOWDV� SDUD� VH� DWLQJLU� R� SODWHDX GD� UHODomR� IRUoD�IUHTXrQFLD�� RQGH� D� IRUoD�
SURGX]LGD�p�Pi[LPD��DGDSWDGR�GH�6DOH�������� ��������������������������������������������������������������������������� �

)LJXUD�� ± ,OXVWUDomR�GH�XPD�FRQWUDomR�VLQJXODU��$���VRPDomR��%��H�HVWLPXODomR�FRQWtQXD��&���
9DULDomR�GD�IRUoD�SURGX]LGD��GH�DFRUGR�FRP�D�IUHTXrQFLD�GH�GHVFDUJD GRV�LPSXOVRV�QHUYRVRV��
�$GDSWDGR�GH�%URRNV�HW�DO������������������������������������������������������������������������������������������������������� ��

)LJXUD� � ± 0HFDQRUUHFHWRUHV� GR� P~VFXOR� HVTXHOpWLFR� H� UHVSHWLYD� LQHUYDomR� VHQVLWLYD�� $� ±
0~VFXOR�HVTXHOpWLFR�FRP�ORFDOL]DomR�GH�XP�)10�H�GH�XP�27*��%�± )XVR�QHXURPXVFXODU�FRP�D�
VXD� LQHUYDomR�PRWRUD� �D�D]XO�� IHLWD�DWUDYpV�GR�QHXUyQLR�PRWRU�JDPD�H� LQHUYDomR�VHQVLWLYD� �D�
DPDUHOR��DWUDYpV�GDV�ILEUDV�,D�H�,,��&�± ÏUJmR�WHQGLQRVR�GH�*ROJL�H�VXD�LQHUYDomR�VHQVLWLYD��DV�
ILEUDV�,E��([WUDLGR�GH�&RUUHLD�	�(VSDQKD�������� ����������������������������������������������������������������������� ��

)LJXUD�� ± 5HIOH[R�PLRWiWLFR��R�DORQJDPHQWR�GR�TXDGULFtSLWH�FUXUDO�����p�GHWHWDGR�SHORV�)10������
HVWLPXODQGR� DV� VXDV� ILEUDV� VHQVLWLYDV� ����� $� WHUPLQDomR� PRQRVVLQiSWLFD� GHVWDV� ILEUDV� QRV�
QHXUyQLRV�PRWRUHV�DOID�>Į@�����GR�TXDGULFtSLWH�SURPRYH�XP�DXPHQWR�GH�WHQVmR�QHVVH�P~VFXOR��
(VWi�WDPEpP�UHSUHVHQWDGR�R�UHVSHWLYR�SURFHVVR�GH�LQHUYDomR�UHFtSURFD��UDPRV�FRODWHUDLV�GDV�
ILEUDV�DIHUHQWHV�GR�)10�DWLYDP�XP�LQWHUQHXUyQLR�LQLELWyULR��UHSUHVHQWDGR�D�SUHWR��TXH�FRQWULEXL�
SDUD� D�PHQRU� DWLYDomR� GRV� QHXUyQLRV�PRWRUHV� ���� GRV�P~VFXORV� SRVWHULRUHV� GD� FR[D� H� XPD�
FRQVHTXHQWH�UHGXomR�GH�WHQVmR�GHVVHV�P~VFXORV��([WUDtGR�GH�&RUUHLD�	�(VSDQKD�������� ��� ��

)LJXUD�� ± 5HIOH[R�PLRWiWLFR�LQYHUVR��R�DXPHQWR�GH�WHQVmR�GR�TXDGULFtSLWH�FUXUDO�����p�GHWHWDGR�
SHORV� 27*� ����� HVWLPXODQGR� DV� VXDV� ILEUDV� VHQVLWLYDV� ����� $� WHUPLQDomR� GHVWDV� ILEUDV� QXP�
LQWHUQHXUyQLR�LQLELWyULR��UHSUHVHQWDGR�D�SUHWR��YDL�GLPLQXLU�D�DWLYDomR�GRV�QHXUyQLRV�PRWRUHV�DOID�
�Į������GR�TXDGULFtSLWH��(VWi�WDPEpP�UHSUHVHQWDGR�R�UHVSHWLYR�SURFHVVR�GH�LQHUYDomR�UHFtSURFD��
UDPRV�FRODWHUDLV�GDV�ILEUDV�DIHUHQWHV�GR�27*�DWLYDP�XP�LQWHUQHXUyQLR�H[FLWDWyULR��UHSUHVHQWDGR�
D� YHUPHOKR�� TXH� FRQWULEXL� SDUD� DXPHQWDU� D� DWLYDomR� GRV� QHXUyQLRV� PRWRUHV� GRV� P~VFXORV�
DQWDJRQLVWDV��RV�P~VFXORV�SRVWHULRUHV�GD�FR[D������([WUDtGR�GH�&RUUHLD�	�(VSDQKD�������� ��� ��
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1RWD�SUpYLD

(VWD�OLomR�p�DSUHVHQWDGD��GH�DFRUGR�FRP�D�DOtQHD�F��GR $UWLJR�����GR�'HFUHWR�/HL�

Q������������GH����GH� MXQKR��SDUD�DSUHFLDomR�QD�SUHVWDomR�GH�SURYDV�SDUD�D�

DWULEXLomR� GR� WtWXOR� GH�$JUHJDGR�SHOD�8QLYHUVLGDGH� GH�7UiV�RV�0RQWHV� H�$OWR�

'RXUR�

7UDWDQGR�VH�GH�XPD�OLomR�GH�VtQWHVH�FRP�D�GXUDomR�GH�VHVVHQWD�PLQXWRV��IRUDP�

GHVWDFDGRV� RV� WHPDV� DTXL� DSUHVHQWDGRV�� QmR� SUHWHQGHQGR� GLPLQXLU� D�

LPSRUWkQFLD�H�UHOHYkQFLD�GH�RXWURV�WHPDV� TXHU�QR�kPELWR�GD�XQLGDGH�FXUULFXODU��

FRPR GR�PyGXOR�DTXL�GHVHQYROYLGR�

$VVXPH�VH� FRPR� FHQiULR� SDUD� HVWD� OLomR�R� HTXLYDOHQWH� j� ���DXOD� GD� XQLGDGH�

FXUULFXODU�GH�7HRULD�H�0HWRGRORJLD�GR�7UHLQR��D�TXDO�ID]�SDUWH�GR�SODQR�FXUULFXODU��

���DQR�� ���6HPHVWUH�� GR����&LFOR� �/LFHQFLDWXUD�� HP�&LrQFLDV� GR�'HVSRUWR�� GD�

8QLYHUVLGDGH�GH�7UiV�RV�0RQWHV�H�$OWR�'RXUR��H�GD�TXDO�R�FDQGLGDWR�p�UHJHQWH��

$VVXPH�VH��DLQGD��TXH�R FRQWH~GR�GHVWD�OLomR�VH�LQVHUH�QR�PyGXOR�,,��2�WUHLQR�

GDV� FDSDFLGDGHV�PRWRUDV�� IRUoD��� GHVWD� XQLGDGH� FXUULFXODU�� VHQGR� UHIHUHQWH�D�

XPD�SDUWH�GRV�DVVXQWRV�DERUGDGRV�QR�WHPD�³)DWRUHV�GHWHUPLQDQWHV�GD�IRUoD´�

$GLFLRQDOPHQWH��SRGHUi�VHU�DUWLFXODGD�HP�SURSRVWDV�FXUULFXODUHV�TXH�UHVSRQGDP�

D�QRYDV�QHFHVVLGDGHV�GH�IRUPDomR�GH�VHJXQGR�H�WHUFHLUR�FLFORV GH�HVWXGRV��H�

HP�FXUVRV�GH�IRUPDomR�FRQWtQXD�

*HQHULFDPHQWH��QHVWD�XQLGDGH�GH�HQVLQR�WHyULFR��SUHWHQGH�VH�TXH�RV�HVWXGDQWHV�

LGHQWLILTXHP�H�FRQKHoDP�D�LQIOXrQFLD�GRV�IDWRUHV�QHUYRVRV�QD�SUHVWDomR�GH�IRUoD�

H�VHMDP�FDSD]HV�GH�RV�HQTXDGUDU�QR�SURFHVVR�GH�WUHLQR�H�QD�GLQkPLFD�GD�FDUJD�

�TXDOLGDGH�H�TXDQWLGDGH���TXH�DFHQWXH�RV�PHFDQLVPRV�QHUYRVRV�GH�DGDSWDomR��

2� WHPD� IRL� GHVHQYROYLGR� VHJXLQGR�R� SURJUDPD�GD�XQLGDGH� FXUULFXODU� H� D� VXD�

HVWUXWXUD�DEUDQJH�RV�REMHWLYRV�GRFHQWHV�SURSRVWRV�± LQLFLDOPHQWH�LQWURGX]�VH�R�

WHPD� H� DSUHVHQWDP�VH� RV� FRQFHLWRV� PDLV� EiVLFRV�� H� QXPD� VHJXQGD� SDUWH�

SUHWHQGH�VH� PRWLYDU� RV� HVWXGDQWHV� SDUD� R� DSURIXQGDPHQWR� H� D� DWXDOL]DomR�

GHVVHV� FRQKHFLPHQWRV� FRP� EDVH� HP� UHVXOWDGRV� FLHQWtILFRV� H� DERUGDJHQV�

UHFHQWHV� $�DXOD�p�GH�FDUL]� WHyULFR��SULYLOHJLDQGR�VH�R�XVR�GH�XPD�HVWUDWpJLD�

IXQGDPHQWDOPHQWH� GLGiWLFD�FRP�UHFXUVR�D�PDWHULDO�LOXVWUDWLYR�
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$�PDWpULD�YHUVDGD� QHVWD�OLomR� FRQVWLWXL�XP�WHPD�GH�JUDQGH�DWXDOLGDGH�SHOD�VXD�

UHOHYkQFLD�QR�kPELWR�GR�SURFHVVR�GH�WUHLQR��QRPHDGDPHQWH�SDUD�D�PHOKRULD�GD�

FDSDFLGDGH�GH�R�VLVWHPD�QHXURPXVFXODU�GHVHQYROYHU�IRUoD�>VXSHUDU�UHVLVWrQFLDV�

�WUDEDOKR� FRQFrQWULFR�� GH� VH�RSRU�jV� UHVLVWrQFLDV �WUDEDOKR H[FrQWULFR�� RX� GH�

PDQWHU DV�UHVLVWrQFLDV �WUDEDOKR LVRPpWULFR�@��$OpP�GLVVR�� UHIOHWH�XPD�YHUWHQWH�

GR�WUDEDOKR�FLHQWtILFR�TXH�WHP�VLGR�GHVHQYROYLGR�SHOD�HTXLSD�GH�LQYHVWLJDomR�TXH�

R�FDQGLGDWR�LQWHJUD��QR�kPELWR�GH�YiULRV SURMHWRV��FRQFOXtGRV�FRP�r[LWR�QR�&HQWUR�

GH�,QYHVWLJDomR�HP�&LrQFLDV�GR�'HVSRUWR��6D~GH�H�'HVHQYROYLPHQWR�+XPDQR�

3DUD�TXH�RV�DOXQRV��DOYR�GHVWD� OLomR� DWLQMDP�RV�REMHWLYRV�GHILQLGRV�GLYLGLX�VH�

HVWD�OLomR�GH�VtQWHVH�HP�WUrV�SDUWHV�FRPSOHPHQWDUHV�HQWUH�VL� 1D�SULPHLUD�SDUWH��

GH�FDUDWHU�JHUDO��HQTXDGUDPRV�R�WHPD�H�ID]HPRV�DOJXPDV�FRQVLGHUDo}HV�VREUH

D� LQIOXrQFLD� GRV� DVSHWRV� QHXURILVLROyJLFRV� QD� SUHVWDomR� GH� IRUoD�� $� VHJXQGD�

SDUWH� DSURIXQGD� RV� IDWRUHV� GHWHUPLQDQWHV� GH� PDQLIHVWDomR� GD� IRUoD��

SDUWLFXODUPHQWH� QR�kPELWR�GR�HVWXGR�GD�LQIOXrQFLD�GRV�IDWRUHV�QHUYRVRV FHQWUDLV�

H� SHULIpULFRV� )LQDOPHQWH�� D� DXOD� WHUPLQD� FRP� D� DSUHVHQWDomR� GRV� DVSHWRV�

PHWRGROyJLFRV�� GH� HVWUXWXUD� H� RUJDQL]DomR GD� FDUJD�� TXH� SURPRYHP� DV�

DGDSWDo}HV�GR�VLVWHPD�QHUYRVR� LQGX]LGDV�SHOR�SURFHVVR�GH�WUHLQR��FRQGX]LQGR�

DR�LQFUHPHQWR�GD�WD[D�GH�SURGXomR�GH�IRUoD�H�DR�DXPHQWR�GD�DWLYDomR�QHUYRVD�
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(QTXDGUDPHQWR

$�SURGXomR�GD�IRUoD�PXVFXODU�p�XP�IHQyPHQR�TXH�GHVSHUWD�EDVWDQWH�LQWHUHVVH�

QD�iUHD�GDV�FLrQFLDV�GR�GHVSRUWR�GHYLGR�j�VXD�LPSRUWkQFLD�SDUD�D�UHDOL]DomR�GH�

GLIHUHQWHV�WDUHIDV��GHVGH�DV�PDLV�VLPSOHV� FRPR�SRU�H[HPSOR�D�H[HFXomR�GDV�

DWLYLGDGHV�GH�YLGD�GLiULD��jV�PDLV�FRPSOH[DV�H�HVSHFLDOL]DGDV��GHWHUPLQDQWHV�GH�

REWHQomR�GH�UHQGLPHQWR�GH�XPD�TXDOTXHU�PRGDOLGDGH�RX�GLVFLSOLQD�GHVSRUWLYD��

2� WHPD� GHVWD� OLomR� DERUGD� R� SDSHO� HVWUXWXUDO� GRV� IDWRUHV� FRQGLFLRQDQWHV� GD�

FDSDFLGDGH�GH�PDQLIHVWDomR�GH�IRUoD��HP�SDUWLFXODU�R�HVWXGR�GD�LQIOXrQFLD�GRV�

IDWRUHV�QHUYRVRV�

$� SULPHLUD� FRQGLomR� SDUD� TXH� R�P~VFXOR� UHDOL]H� WUDEDOKR�PHFkQLFR�� H� DVVLP�

SRVVD� YHQFHU� RX� RSRU�VH� D� XPD� UHVLVWrQFLD�� p� TXH� VHMD� GHVHQFDGHDGD XPD�

FRQWUDomR PXVFXODU�DWUDYpV�GH�XP�HVWLPXOR�QHUYRVR TXH�GHVSROHWH�HVVD�DomR��

(VVH�LPSXOVR��p�JHUDGR�QRV�FHQWURV�QHUYRVRV�VXSHULRUHV�VHQGR�FRQGX]LGR�SRU�

XPD�FpOXOD�QHUYRVD� �QHXUyQLR�PRWRU���SURYHQLHQWH�GD�HVSLQDO�PHGXOD��TXH�YLD�

ILEUD�QHUYRVD�FKHJD�jV�FpOXODV�PXVFXODUHV��ID]HQGR�DV�UHDJLU �&DVWHOR�-��%DUUHWR�

+��$OYHV�)��6DQWRV�30��&DUYDOKR�-��	�9LHLUD�-�������� 2�GHFXUVR�GD�FRQWUDomR�

PXVFXODU��RULJLQDUi�R�DORQJDPHQWR�GH�XQV�P~VFXORV�H�R�HQFXUWDPHQWR�GH�RXWURV��

GHVHQFDGHDQGR� D� DWLYLGDGH� GRV� UHFHWRUHV� PXVFXODUHV� H� WHQGLQRVRV�� TXH�

GHVHPSHQKDP�XP�SDSHO�GHWHUPLQDQWH�QR�FRQWUROR�QHUYRVR�DR�QtYHO�PHGXODU�

&RPR�YHPRV��D�FDSDFLGDGH�GR�P~VFXOR�GHVHQYROYHU�IRUoD� DWUDYpV�GR�SURFHVVR�

GH�FRQWUDomR�PXVFXODU� HVWi�GHSHQGHQWH�GD�FKHJDGD�DR�P~VFXOR GH�HVWtPXORV�

QHUYRVRV� H D� UHJXODomR�GH� IRUoD� GHSHQGH�GD� IRUPD� FRPR R� VLVWHPD�QHUYRVR�

FHQWUDO��61&��FRQWUROD�D�DWLYLGDGH�GRV�P~VFXORV�HQYROYLGRV�QXPD GHWHUPLQDGD�

DomR� 2V� P~VFXORV� VmR R� �PRWRU�� TXH� JHUD� IRUoD�� HQTXDQWR� TXH� R� VLVWHPD�

QHUYRVR IRUQHFH� R� FRQWUROR� GD� DomR� GR PRWRU �&DUUROO�� 5LHN� 	�&DUVRQ�� ������

-HQVHQ��0DUVWUDQG�	�1LHOVHQ��������

2�GHVHPSHQKR�GH�IRUoD�YROXQWiULD�p�GHWHUPLQDGR� QmR DSHQDV� SHOD�TXDQWLGDGH

H�WLSR�GH�ILEUDV�PXVFXODUHV� PDV�WDPEpP� SHOD�FDSDFLGDGH�GH�R VLVWHPD�QHUYRVR�

DWLYDU�RV�P~VFXORV��$ UHVSRVWD�DGDSWDWLYD�GR�VLVWHPD�QHUYRVR�DR�WUHLQR�GH�IRUoD�

PHOKRUD�R�FRQWUROR GRV�P~VFXORV DXPHQWDQGR�D�VXD�FDSDFLGDGH�SDUD�JHUDU H�

SURGX]LU�IRUoD�

2�WH[WR�LQIUD LOXVWUD�VXPDULDPHQWH�RV�FRQWH~GRV�D�DERUGDU�QHVWD�OLomR�
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���)DWRUHV�GHWHUPLQDQWHV�GD�FDSDFLGDGH�GH�SURGXomR�GH )RUoD

�����)DWRUHV�QHUYRVRV�FHQWUDLV

$�XQLGDGH�PRWRUD��80���p�D�XQLGDGH�IXQFLRQDO�DWUDYpV�GD�TXDO�R�61&�FRQWUROD H�

UHJXOD�RV�PHFDQLVPRV�UHVSRQViYHLV�SHOD�DWLYLGDGH�QHXURPXVFXODU��$R�FRQMXQWR

IRUPDGR�SRU�XP QHXUyQLR PRWRU��VHX�D[yQLR�H� ILEUDV�PXVFXODUHV��GHVLJQDPRV�

SRU� 80 �ILJXUD� ��� 6HQGR� HVWD�� D� PDLV� SHTXHQD� HVWUXWXUD� GR� VLVWHPD�

QHXURPXVFXODU�TXH�VH�SRGH�DWLYDU�LVRODGDPHQWH �&DVWHOR�HW�DO���������

)LJXUD� � ± 5HSUHVHQWDomR� HVTXHPiWLFD� GH� XPD� XQLGDGH�PRWRUD�� FRP� DV� UDPLILFDo}HV� SDUD� DV ILEUDV�
PXVFXODUHV�SRU�PHLR�GDV VLQDSVHV��FKDPDGDV�SODFDV�PRWRUDV WHUPLQDLV �DGDSWDGR�GH�%URRNV�HW�DO�� ������

&DGD� 80 SRGH� VHU� FRQVWLWXtGD� SRU� DOJXPDV� RX� SRU� FHQWHQDV� GH� ILEUDV�

PXVFXODUHV� 2�Q~PHUR�GH�ILEUDV�TXH�FRPS}HP�XPD�80 GHWHUPLQDUi�WDQWR� D�VXD�

FDSDFLGDGH�GH� UHDOL]DU� IRUoD��TXDQWR�D�SUHFLVmR�GRV VHXV�PRYLPHQWRV �)OHFN��

.UDHPHU�������

&DGD�P~VFXOR�p�FRPSRVWR�GH�DOJXPDV�GH]HQDV�GH�80 H�XP�D[yQLR�SRGH�HVWDU�

UDPLILFDGR�FRP�SRXFDV�ILEUDV�PXVFXODUHV��QR�FDVR�GH�HVWDV�SHUWHQFHUHP�D�XPD�

HVWUXWXUD�GH�PRYLPHQWR�GH�FRRUGHQDomR� ILQD��RX�DOJXPDV�FHQWHQDV��VH�HVWDV�

HVWLYHUHP�DVVRFLDGDV D�XP�P~VFXOR�IRUWH�H�GH�JUDQGHV�GLPHQV}HV��.RPL��������

$V�80�WDPEpP�SRGHP�YDULDU�GH�DFRUGR�FRP�D�FDUDFWHUtVWLFD�GDV�ILEUDV�TXH�D�

IRUPDP��SRGHQGR�VHU�FRPSRVWDV�SUHGRPLQDQWHPHQWH�SRU�GH�ILEUDV�WLSR�, �OHQWDV�

RX�GR�WLSR�,, �UiSLGDV���$R�FRQWUiULR�GR�TXH�VH LPDJLQD�KDELWXDOPHQWH��D�80�QmR�
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p� FRPSRVWD� GH� QHXUyQLRV� YL]LQKRV�� 'HVWD� IRUPD�� ILEUDV� DGMDFHQWHV� QmR�

SHUWHQFHP�QHFHVVDULDPHQWH�j�PHVPD�80��R�TXH�SRVVLELOLWD�TXH�R�P~VFXOR�VH�

FRQWUDLD�FRPR�XP�WRGR��)OHFN��HW�DO���������

1RV� P~VFXORV�� Ki� XPD� PDLRU� TXDQWLGDGH� GH� 80� GH� PHQRUHV� GLPHQV}HV�

�FDSD]HV� GH� JHUDU� PHQRUHV� TXDQWLGDGHV� GH� IRUoD��� FRPSDUDWLYDPHQWH� jV� GH�

PDLRU�FDOLEUH��DGPLWLQGR�VH�TXH�D�VXD�GLVWULEXLomR��HP�WHUPRV�GH�FDSDFLGDGH�GH

JHUDU�IRUoD��VHMD�H[SRQHQFLDO�

2� 61&� HQYLD� HVWtPXORV� HOHWURTXtPLFRV� SDUD� RV� P~VFXORV� DWUDYpV� GDV� 80��

HVWtPXORV HVVHV� SURYHQLHQWHV GR�FyUWH[�SUp�PRWRU�H�PRWRU� UHPHWLGRV DWUDYpV�

GR� WURQFR�FHUHEUDO�H�GD�HVSLQDO�PHGXOD��&KHJDP�DRV�P~VFXORV� LQGX]LQGR�DV�

ILEUDV�PXVFXODUHV��JHUDQGR�XPD�WHQVmR�DGHTXDGD�SDUD�D�WDUHID�UHTXHULGD�

$�IRUPD�FRPR�D�VROLFLWDomR�GH�GHWHUPLQDGRV�P~VFXORV��RX�JUXSRV�PXVFXODUHV�

p� HIHWXDGD� QmR� p� FRQVHQVXDO�� ([LVWHP HYLGrQFLDV� TXH� R� WUHLQR� GH� DOJXQV�

PRYLPHQWRV� HIHWXDGRV�FRP�QtYHLV�GH�WHQVmR�EDL[R� SRVVDP LQGX]LU�DOWHUDo}HV�

QR� FyUWH[� PRWRU� H� DXPHQWDU� D� VXD� H[FLWDELOLGDGH� �/RW]H�� %UDXQ�� %LUEDXPHU��

$QGHUV�	�&RKHQ��������3HUH]� /XQJKROW��1\ERUJ��	�1LHOVHQ���������,JXDOPHQWH��

Ki XP� SURFHVVR� GH� DSUHQGL]DJHP� GH� XPD� GHWHUPLQDGD� DomR PXVFXODU� RX�

PRWRUD��GLYLGLGR HP�GXDV�IDVHV�� L��DomR�EUHYH� TXH�RFRUUH�QXPD�VHVVmR�~QLFD�

HP�TXH�R�VXMHLWR�GH�IRUPD�LQWHQFLRQDO�DSUHQGH�HVVD�DomR�H�LL��DomR�PDLV�ORQJD��

TXH�VH�GHVHQYROYH�GXUDQWH VHPDQDV� RQGH�Ki XPD�FRQVROLGDomR�GHVVD�DomR�RX�

PRYLPHQWR��(VWDV�GXDV�IDVHV�GHVHQYROYHP�XP�SDGUmR�GH�H[HFXomR�QR�FyUWH[�

FHUHEUDO� GHVVD� DomR RX� PRYLPHQWR� �.DUPL� HW� DO��� ������ 'XSRQW�+DGZHQ��

%HVWPDQQ 	�6WDJJ� ������

(P�LQGLYtGXRV�QmR� WUHLQDGRV��R�DXPHQWR�GRV�QtYHLV�GH� IRUoD�PXVFXODU�RFRUUH��

DSDUHQWHPHQWH�� GH� IRUPD�PDLV� DFHQWXDGD� GXUDQWH� DV� SULPHLUDV� VHPDQDV� GH�

WUHLQR��&DUUROO HW�DO�������� +DNNLQHQ HW�DO���������-HQVHQ�HW�DO���������.RPL��������

1DULFL��5RL��/DQGRQL��0LQHWWL�	�&HUUHWHOOL��������

2EVHUYDQGR�R�PDLV�FRPXP�GRV�H[HUFtFLRV�GH�WUHLQR�GH�IRUoD��VXSLQR�RX�VHPL

DJDFKDPHQWR�� SRU� H[HPSOR��� YHULILFDPRV� TXH� HYLGHQFLDP� XPD� FRQVLGHUiYHO�

FRPSOH[LGDGH�� REULJDQGR� D� XPD� FODUD� H� GHFLVLYD� DWLYDomR� GR� 61&� VREUH� R�

FRPSOH[R� P~VFXOR� WHQGLQRVR� SDUD� TXH� HVVDV� WDUHIDV� PRWRUDV� SRVVDP� VHU�

UHDOL]DGDV�DR�VHX�PHOKRU�QtYHO��
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$VVLP��p�IiFLO�SHUFHEHU��VHPSUH�TXH�VH�LQWURGX]D�XP�H[HUFtFLR�QmR�IDPLOLDU��QXP�

SURJUDPD�GH�WUHLQR��RV�SULPHLURV�JDQKRV�GH�IRUoD��H[SUHVVRV�SHOD�PHOKRULD�GH�

UHQGLPHQWR��H[SOLFDP�VH��HP�SDUWH��SHODV�DGDSWDo}HV�GR�61&��LVWR�p��GHYLGR�j�

DSUHQGL]DJHP�FRRUGHQDWLYD�GRV�H[HUFtFLRV�GH�WUHLQR��RWLPL]DQGR R�FRQWUROR�GRV�

P~VFXORV� HQYROYLGRV� QHVVD� WDUHID� �+DUWPDQQ� HW� DO��� ����� +HOP� HW� DO��� ������

2KLUD HW� DO��� ������ 6XFKRPHO�� 1LPSKLXV�� %HOORQ 	� 6WRQH� ����� 5XWKHUIRUG� 	�

-RQHV��������6DOH��������

2�61&�GLVS}H�GH�WUrV�PHFDQLVPRV�IXQGDPHQWDLV�SDUD�UHJXODU�D�LQWHQVLGDGH�GD�

FRQWUDomR� PXVFXODU�� D� VDEHU�� �L�� 5HFUXWDPHQWR� GDV� 80V�� �LL�� )UHTXrQFLD� GH�

DWLYDomR�GDV�80V�H��LLL��6LQFURQLVPR�

�������5HFUXWDPHQWR�GDV�XQLGDGHV�PRWRUDV

2�VHU�KXPDQR�p�LQFDSD]�GH�DWLYDU�WRGDV�DV�ILEUDV�PXVFXODUHV�FRPSRVWDV�SRU�XP�

P~VFXOR� RX� JUXSR�PXVFXODU� GH� IRUPD� YROXQWiULD� �'RZOLQJ�� .RQHUW�� /MXFRYLF 	�

$QGUHZV��������1RUEHUWR��GH�$UUXGD�	�3DSRWL���������

2�LQFUHPHQWR�GR�GHVHPSHQKR�GD�IRUoD�p�FRQVHJXLGR�SHOR�DXPHQWR�FRQWtQXR�GH�

DWLYDomR�GH�80V FRP�OLPLDUHV�GH�H[FLWDELOLGDGH�VXSHULRUHV��$V�80V VROLFLWDGDV�

LQLFLDOPHQWH �PDLV� SHTXHQDV GH� FRQWUDomR� OHQWD��� GHVHQYROYHP� EDL[DV�

PDQLIHVWDo}HV�GH�IRUoD��HQTXDQWR TXH�DV�DWLYDGDV�PDLV�WDUGLDPHQWH �PDLRUHV�GH�

FRQWUDomR� UiSLGD��� H[HUFHP� PDLRUHV� H[SUHVV}HV� GH� IRUoD �(QRND�� ������

6DDYHGUD��������������7KRPDV��%DNHOV��.OHLQ 	�=LMGHZLQG��������

)LJXUD�� ± 5HSUHVHQWDomR� JUiILFD�GR�SULQFLSLR�GR� WDPDQKR�� TXH�VH�EDVHLD�QD� UHODomR�HQWUH�D� IRUoD�GH�
FRQWUDomR�GD�XQLGDGH�PRWRUD�H�R VHX OLPLDU�GH UHFUXWDPHQWR��RX�VHMD��GH�H[FLWDELOLGDGH��DGDSWDGR�GH�+DII�
	�7ULSOHWW��������

7LSR�,,

7LSR�,

8QLGDGHV�PRWRUDV

)RUoD�SURGX]LGD

$OWR

$OWD

/LPLDU�GH�H[FLWDELOLGDGH

%DL[R

%DL[D
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(VWH� SDGUmR� GH� UHFUXWDPHQWR� p� FRQKHFLGR� FRPR� R� SULQFtSLR� GH� +HQQHPDQ�

�ILJXUD�����6HJXQGR�HVWH�SULQFtSLR��DV�80V�GH�PHQRUHV�GLPHQV}HV��TXH�SRVVXHP�

XP� OLPLDU� GH� H[FLWDELOLGDGH�PHQRU�� VmR� DV� SULPHLUDV� D� VHUHP� UHFUXWDGDV� H� j�

PHGLGD�TXH�DXPHQWD�D�QHFHVVLGDGH�GH�SURGXomR�GH�IRUoD DV�80V�GH�PDLRUHV�

GLPHQV}HV��FRP�JUDX�GH�H[FLWDELOLGDGH�VXSHULRU��YmR�VHQGR SURJUHVVLYDPHQWH

UHFUXWDGDV �+HQQHPDQ��6RPMHQ�	�&DUSHQWHU��������

4XDQWR�DR�OLPLDU�GH�H[FLWDELOLGDGH� XPD�80��Vy�p�DWLYDGD TXDQGR�R�VHX�OLPLDU�GH�

UHFUXWDPHQWR� IRU� DWLQJLGR� H� WRGDV� DV� ILEUDV� PXVFXODUHV� SRU� VL� HQHUYDGDV�

JHUDUHP�WHQVmR�Pi[LPD��$ HVWH�IHQyPHQR�FKDPD�VH OHL�GR�³7XGR�RX�1DGD´��LVWR�

p�� R� SRWHQFLDO� GH� DomR� GH� XP� QHXUyQLR PRWRU�� Vy� YLDMD� DWUDYpV� GR� D[yQLR�

PLHOLQL]DGR��DWp�DR P~VFXOR��TXDQGR�D�GHVSRODUL]DomR�GH�XPD�PHPEUDQD�DWLQJLU�

R� VHX� OLPLDU� GH� H[FLWDELOLGDGH�� 8OWUDSDVVDGR� HVWH� OLPLDU� R� SRWHQFLDO� GH� DomR�

SURYRFDUi DR� QtYHO� GDV� XQLGDGHV� FRQWUiFWHLV� GDV� UHVSHWLYDV� ILEUDV�� XPD�

FRQWUDomR�GH�LQWHQVLGDGH�Pi[LPD �6DDYHGUD��������������

&RP� LVWR� QmR� TXHU� GL]HU� TXH� D� FRQWUDomR�PXVFXODU� VH� SURFHVVH� HP� WRGR� R�

P~VFXOR��SRLV�HVWH�p�FRQVWLWXtGR�SRU�YiULDV�80V�SHUPLWLQGR��TXH�HVWH�FRQVLJD�

GHVHQYROYHU�WHQVmR�H�IRUoD�GH�GLIHUHQWH�PDJQLWXGH��SRGHQGR�YDULDU�HQWUH�XPD�

LQWHQVLGDGH�IUDFD�D�PXLWR�IRUWH�

$OJXQV�DXWRUHV�DILUPDP�TXH�R 61&�WHP�XPD�FDSDFLGDGH�VHOHWLYD GH�H[FLWDU�DV�

80V �)OHFN� 	� .UDHPHU�� ������ +XWWRQ� 	� (QRND�� ������ 1DUGRQH�� 5RPDQz� 	�

6FKLHSSDWL������� WHU�+DDU�5RPHQ\��'HQLHU�YDQ�GHU�*RQ�	�*LHOHQ�������� 4XDQGR�

WHPRV GH�UHDOL]DU�XP�PRYLPHQWR�H[SORVLYR�R�SULQFLSLR�GH�WDPDQKR�QmR�RFRUUH�H�

� (VWH� PRGHOR�� SULQFtSLR� GR� WDPDQKR�� WHP� JUDQGH� YDOLGDGH� SDUD� FRQWUDo}HV� LVRPpWULFDV�
YROXQWiULDV�� $OJXQV� HVWXGRV�� LQGLFLDP� TXH� VH� DGDSWD� FRP� DOJXPD� FRQVLVWrQFLD� D� H[HUFtFLRV�
GLQkPLFRV��GH�SURJUHVVmR�OHQWD�GD�FDUJD�
+i��FRQWXGR��DOJXQV�LQGLFDGRUHV�TXH�UHYHODP�YLRODo}HV�D�HVWH�SULQFtSLR��)OHFN HW�DO����������1D�
UHDOL]DomR�GH�Do}HV�PXVFXODUHV�UiSLGDV��GR�WLSR�EDOtVWLFR��DV�80V�GH�FRQWUDomR�UiSLGD�SRGHP�
VHU�UHFUXWDGDV�SUHIHUHQFLDOPHQWH�jV�80V�GH�FRQWUDomR�OHQWD �+XWWRQ��HW�DO������� 6DOH���������
'R� PHVPR� PRGR�� HP� PRYLPHQWRV� SOXULDUWLFXODUHV�� DOJXPDV� 80V� SRGHP� VHU� DWLYDGDV�
VHOHWLYDPHQWH �)RUPDQ�HW�DO���������*ULPE\�	�+DQQHU]��������+XQWHU���������RX�DLQGD��SDUD�D�
H[HFXomR�GH�PRYLPHQWRV�HVSHFtILFRV��'HVPHGW�	�*RGDX[��������6DOH���������(P�FRQWUDo}HV�
H[SORVLYDV��WRGDV�DV�80V�VmR�DWLYDGDV��PHVPR�TXDQGR�Vy�VmR�H[LJLGRV�SHTXHQRV�YDORUHV�GH�
IRUoD�� 1R� HQWDQWR� DV� 80V� PDLV� SHTXHQDV� SRGHP� VHQWLU� GLILFXOGDGH�� HP� WHU� XPD� HIHWLYD�
LQWHUYHQomR�SHOD�HVFDVVH]�GH�WHPSR�GH�DWLYLGDGH �0XOOHU��������1DUGRQH HW�DO���������
&RQVWDWDPRV�TXH�R�SULQFtSLR�GH�+HQQHPDQ��WHP�XPD�DSOLFDELOLGDGH�EDVWDQWH�UD]RiYHO��QD�PDLRU�
SDUWH�GDV�Do}HV�GH�IRUoD��WUDQVSRUWDQGR�DOJXPDV�YDQWDJHQV��WDLV�FRPR������DV�Do}HV�PRWRUDV��
DWUDYpV� GHVWH� UHFUXWDPHQWR�� VmR� SUp�GHWHUPLQDGDV�� ���� SRVVLELOLWD� TXH� RV� FHQWURV� QHUYRVRV�
VXSHULRUHV�� QmR� WHQKDP� GH� HVSHFLILFDU� TXDLV� DV�80V� DWLYDGDV�� ���� WRUQD�PDLV� HFRQyPLFRV� H�
HILFLHQWHV�RV�PRYLPHQWRV�H�����SHUPLWH�XPD�UHJXODomR�JUDGXDO�H�DMXVWDGD�GH�IRUoD��6DDYHGUD��
������������
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DV�80V�GR� WLSR� ,,E� VmR�DXWRPDWLFDPHQWH� UHFUXWDGDV��&RQWXGR�� R� TXH�SDUHFH�

DFRQWHFHU�p�XPD�GLPLQXLomR�GR�LQWHUYDOR�GH�GLVSDUR�GDV�80V��FKDPDGR�'RXEOHW�

)LULQJ��VHQGR�GHVWD�IRUPD�DWLYDGDV PDLV�FHGR�QRV�PRYLPHQWRV�EDOtVWLFRV��.XGLQD�

	�$QGUHHYD������������� 9DQ�&XWVHP��'XFKDWHDX��+DLQDXW��������

�������)UHTXrQFLD�GH�DWLYDomR�GDV�XQLGDGHV�PRWRUDV

$�IRUoD�SURGX]LGD�SRU�XP�P~VFXOR�p�GHYLGD��j�FRPELQDomR�GR�Q~PHUR�GH�80V

DWLYDGDV�H�j�UD]mR��HP�TXH�QHVVDV�80V VmR�GHVSROHWDGRV�RV�SRWHQFLDLV�GH�DomR��

LVWR� p�� FRP�R� DXPHQWR� GD� IUHTXrQFLD� GD�GHVFDUJD�GH� LPSXOVRV� QHUYRVRV�GDV

80V��LQFUHPHQWD�VH�D�WD[D�GH�SURGXomR�GH�IRUoD �)LJXUD����

)LJXUD�� ± 'HVFULomR�GH�FRPR�R�SURFHVVR�GH�WUHLQR�SURYRFD R�DXPHQWR�GD�DWLYDomR�GRV�P~VFXORV�DJRQLVWDV��
LQFUHPHQWDQGR�D�FDSDFLGDGH�GH�JHUDU�IRUoD��2�DXPHQWR�GD�IUHTXrQFLD�GH�DWLYDomR�SRGH�DXPHQWDU�D�IRUoD�
SURGX]LGD�SHOD�80��2�WUHLQR�SRGH�SHUPLWLU�WD[DV�GH�GHVFDUJD VXILFLHQWHPHQWH�DOWDV�SDUD�VH�DWLQJLU�R�SODWHDX
GD�UHODomR�IRUoD�IUHTXrQFLD��RQGH�D�IRUoD SURGX]LGD p�Pi[LPD��DGDSWDGR�GH�6DOH��������

'HVWD�IRUPD��TXDQWR�PDLRU�IRU�D�IUHTXrQFLD�GD�GHVFDUJD�GRV�LPSXOVRV�QHUYRVRV��

PDLRU� WHQVmR DV� ILEUDV� PXVFXODUHV� LUmR� FRQVHJXLU� JHUDU�� DXPHQWDQGR� HVVD�

FDSDFLGDGH� j�PHGLGD�TXH�D� IUHTXrQFLD�GH� LPSXOVR�p�GHVHQYROYLGD��&RQWXGR��

H[LVWH�XP�OLPLDU �SODWHDX�� HP�TXH�D�IUHTXrQFLD�GR�LPSXOVR�QHUYRVR�DXPHQWD� PDV�

D� WHQVmR� JHUDGD� SHODV� ILEUDV� PXVFXODUHV� QmR� p� PDLV� LQFUHPHQWDGD�� LVWR� p�

PDQWHP�VH�FRQVWDQWH�

$�IUHTXrQFLD�GH�DWLYDomR�GDV�80V�HVWi�IRUWHPHQWH�UHODFLRQDGD�FRP�D�YHORFLGDGH�

GH� FRQWUDomR�� DVVXPLQGR SDSHO� GHWHUPLQDQWH� QD� FDSDFLGDGH� GR� P~VFXOR�

SURGX]LU� IRUoD�� 1XPD� FRQWUDomR� YROXQWiULD�� RV� QHXUyQLRV� PRWRUHV� UDUDPHQWH�

HPLWHP�XP�Vy� LPSXOVR�QHUYRVR��VHQGR�HQWmR��SHOD�HOHYDomR�GD�IUHTXrQFLD�GD�

$QWHV

'HSRLV

)UHTXrQFLD�GH�DWLYDomR�GD�80��������������)RUoD

)RUoD

7D[D�GH�GHVFDUJD
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GHVFDUJD�GRV�LPSXOVRV�QHUYRVRV��TXH�XPD�80 SRGH�YDULDU�FHUFD�GH�GH]�YH]HV�

R�VHX�GHVHPSHQKR �6DOH���������2�DXPHQWR�GD�IUHTXrQFLD�GH�DWLYDomR�GDV 80V��

SHUPLWH�LQFUHPHQWDU D�WD[D�GH�SURGXomR�GH�IRUoD��DVVLP��HOHYD�R�GHFOLYH GD�FXUYD�

IRUoD� WHPSR �%HOOHPDUH��:RRGV��-RKDQVVRQ�	�%LJODQG�5LWFKLH��������(QRND�	�

)XJOHYDQG�������+DOL�HW�DO���������

$�HVWH�SURSyVLWR��VDOLHQWDPRV�TXH�IUHTXrQFLDV�yWLPDV�QmR�VmR�QHFHVVDULDPHQWH�

IUHTXrQFLDV�Pi[LPDV��$OWDV�IUHTXrQFLDV�GH�GHVFDUJDV�GH�LPSXOVRV�QHUYRVRV�QmR�

WUD]HP�PDLV�GR�TXH�SHTXHQDV�PHOKRULDV�GD�IRUoD�Pi[LPD��PDV�LQGX]HP�UiSLGRV�

GHVHQYROYLPHQWRV� GH� IRUoD�� VLJQLILFDQGR�TXH� QR�PHQRU� HVSDoR�GH� WHPSR� VH�

DOFDQFHP�QtYHLV�VXSHULRUHV�GH�IRUoD�Pi[LPD�

�������6LQFURQLVPR

(QWHQGHPRV SRU�VLQFURQLVPR D�FRLQFLGrQFLD�WHPSRUDO�GRV�LPSXOVRV�GH�GXDV�RX�

PDLV�80V��7UDGX]�VH�QD�FDSDFLGDGH�GH�R�QRVVR�61&�UHFUXWDU� VLPXOWDQHDPHQWH�

R� PDLRU� Q~PHUR� GH� 80V� GRV� P~VFXORV� TXH� SDUWLFLSDP� H� FRQWULEXHP� SDUD� D�

UHDOL]DomR� GD� DomR� SUHWHQGLGD�� 4XDQWR� PDLRU� R� Q~PHUR� GH� 80V� UHFUXWDGDV�

VLPXOWDQHDPHQWH��PDLRU�VHUi�D�WHQVmR�H[HUFLGD�SRU�HVVHV�P~VFXORV� RX�JUXSRV�

PXVFXODUHV�

)LJXUD�� ± ,OXVWUDomR�GH�XPD�FRQWUDomR�VLQJXODU��$�� VRPDomR��%��H�HVWLPXODomR�FRQWtQXD��&�� 9DULDomR�GD�
IRUoD�SURGX]LGD��GH�DFRUGR�FRP�D�IUHTXrQFLD�GH�GHVFDUJD�GRV�LPSXOVRV�QHUYRVRV���$GDSWDGR�GH�%URRNV�HW�
DO���������

'LIHUHQWHV�HVWXGRV��VXJHUHP TXH�D�VLQFURQL]DomR�GDV�80V� GH�VXMHLWRV�WUHLQDGRV�

D�UHDOL]DU�WHQV}HV�PXVFXODUHV�GH�DOWD�LQWHQVLGDGH� p�VXSHULRU�HP�UHODomR�DRV�QmR�

WUHLQDGRV �'DOWRQ 	�5LFH��������.LUN��&RSLWKRUQH��6HPPOHU�	�1RUGVWURP��������

.LUN��*LOPRUH��6WDVKXN��'RKHUW\�	�5LFH������� 6XFKRPHO�HW�DO����������$VVLP��R�

DXPHQWR�GD� IRUoD�GH�FRQWUDomR�SRGHU�VHU�FRQVHJXLGR�SHOD�VLQFURQL]DomR�GRV�

7HQVmR�UHODWLYD

7HPSR��PV�

�HVWLPXOR�

3LFR�GH�
WHQVmR
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SURFHVVRV�GH�VRPDomR�WHPSRUDO� 'HVWH�PRGR��TXDQWR�PDLRU�IRU�D�FDSDFLGDGH�GH�

UHFUXWDU� VLPXOWDQHDPHQWH�� XP� HOHYDGR� Q~PHUR� GH� 80V�� PDLRU� VHUi� D� IRUoD�

JHUDGD�SHOR�P~VFXOR �)LJXUD����

2� HVWXGR� FOiVVLFR� GH 0LOQHU�%URZQ�� 6WHLQ 	� /HH �������� HYLGHQFLRX� TXH�

KDOWHURILOLVWDV�FRQVHJXHP�TXH�DV�VXDV�80V GHVFDUUHJXHP�SRWHQFLDLV�GH�DomR�

PXLWR� PDLV� VLQFURQL]DGRV� 'HVWH� PRGR�� SRGHPRV� LQIHULU� TXH�� VH� XPD� PDLRU�

VLQFURQL]DomR�GH�GLVSDUR�GDV�80V�QmR�FRQGX]�D�XP�DXPHQWR�GD�IRUoD�Pi[LPD��

XP�P~VFXOR�VXMHLWR�D�XP�SURJUDPD�GH�WUHLQR�GH�IRUoD��FRQVHJXH�XPD�PDLRU�WD[D�

GH�SURGXomR�GH�IRUoD �6DOH�������

�����)DWRUHV�QHUYRVRV�SHULIpULFRV

8PD SDUWH�FRQVLGHUiYHO�GR�FRQWUROR�GR�P~VFXOR�HVTXHOpWLFR�p�UHDOL]DGD DR�QtYHO�

PHGXODU��FRP�EDVH�QD�LQIRUPDomR�SHULIpULFD�SURYHQLHQWH�GH�XP�DPSOR FRQMXQWR�

GH� UHFHWRUHV� VRPiWLFRV� H� QDV� UHGHV� LQWHUQHXURQDLV GD� VXEVWkQFLD� FLQ]HQWD

PHGXODU�

2V�IDWRUHV�QHUYRVRV�SHULIpULFRV�HVWmR�DVVRFLDGRV�DRV�SURFHVVRV�GH�HQHUYDomR�

VHQVLWLYD�GRV�P~VFXORV��WHQG}HV�H�DUWLFXODo}HV�TXH�WrP�FRPR�REMHWLYR�RIHUHFHU�

LQIRUPDo}HV�VHQVLWLYDV�DR�61&� 2V�FLUFXLWRV�LQWHUQRV�FRQVWLWXLQWHV�GR�FRPSOH[R�

QHXURPXVFXODU�� UHYHVWHP�VH� GH� H[WUHPD� FRPSOH[LGDGH�� 0XLWDV� GDV� VXDV�

FRQH[}HV VmR� LQLELGRUDV� SRU� QDWXUH]D�� SHUPLWLQGR�QRV�� GL]HU� TXH� D� PDLRU� RX�

PHQRU� H[SUHVVmR� GH� IRUoD�� SRGH� QmR� VHU� GHYLGD� j� HVWLPXODomR�� PDV� VLP�

PRWLYDGD� SHOD� HOLPLQDomR� GRV� HIHLWRV� LQLELGRUHV�� VHQGR� HVWD� GHVLQLELomR��

SURYDYHOPHQWH� UHVXOWDQWH��GH�XPD�DWLYDomR�DFUHVFLGD�GRV� QHXUyQLRV�PRWRUHV�

UHVXOWDQGR�XPD�PDLRU�SURGXomR�GH�IRUoD �6DDYHGUD��������������

$� SURSULRFHomR� p� D� FDSDFLGDGH� GR VLVWHPD� QHUYRVR� UHFHEHU� HVWtPXORV�

SURYHQLHQWHV� GR� FRPSOH[R� P~VFXOR� WHQGLQRVR� �P~VFXORV�� WHQG}HV� H�

DUWLFXODo}HV���DVVXPLQGR�H[WUHPD� LPSRUWkQFLD�QD�DXWRUUHJXODomR�GD�SRVWXUD�H�

GRV� PRYLPHQWRV� GR� KRPHP�� 2� VLVWHPD� SURSULRFHWLYR� LQIRUPD� R� 61&��

SHUPDQHQWHPHQWH� VREUH� D� SRVLomR H� RULHQWDomR GD� IRUoD� H[HUFLGD� SHORV�

P~VFXORV�H�R�PRYLPHQWR�GRV�VHJPHQWRV�H�GR�FRUSR�QD�VXD�WRWDOLGDGH��

1R� TXH� FRQFHUQH� jV� LQIOXrQFLDV� UHIOH[DV� D� TXH� RV� QHXUyQLRV PRWRUHV HVWmR�

VXMHLWRV� SURYHQLHQWHV�GH�GLIHUHQWHV�UHFHWRUHV�FRPR�RV�ORFDOL]DGRV�QD�SHOH��QDV�



/LomR�6tQWHVH

� �� �

DUWLFXODo}HV�� QRV� WHQG}HV� H� QRV� P~VFXORV�� R� IXVR� QHXURPXVFXODU� �)10��� RV�

yUJmRV� WHQGLQRVRV� GH� *ROJL� �27*� H� RV� PHFDQRUUHFHSWRUHV� DUWLFXODUHV��

UHSUHVHQWDP�XP�SDSHO�GHWHUPLQDQWH QR SURFHVVR�GH�PDQLIHVWDomR�GH�IRUoD�

�������)XVR�QHXURPXVFXODU

2V )10�VmR�VHQVtYHLV�DR�DORQJDPHQWR�GR�P~VFXOR�H�HVWmR�QD�EDVH�GR�PDLV�

LPSRUWDQWH�PHFDQLVPR�UHIOH[R��R�UHIOH[R�PLRWiWLFR �&RUUHLD�	�(VSDQKD��������

(VWD�HVWUXWXUD�QHUYRVD�� WHP�D�IXQomR�GH�LQIRUPDU�R�61&�GR�FRPSULPHQWR�GRV�

P~VFXORV H�p�FRPSRVWD SRU���D����SHTXHQDV�ILEUDV�PXVFXODUHV�HVSHFLDOL]DGDV��

FRP� R� QRPH� GH� ILEUDV� LQWUDIXVDLV� H� SRU� WHUPLQDo}HV� QHUYRVDV�� VHQVRULDLV� H�

PRWRUDV�DVVRFLDGDV�D�HVVDV�ILEUDV��)LJXUD����

)LJXUD� � ± 0HFDQRUUHFHWRUHV GR� P~VFXOR� HVTXHOpWLFR� H� UHVSHWLYD� LQHUYDomR� VHQVLWLYD�� $� ± 0~VFXOR
HVTXHOpWLFR�FRP� ORFDOL]DomR�GH�XP�)10 H�GH�XP�27*��%�± )XVR�QHXURPXVFXODU�FRP�D�VXD� LQHUYDomR�
PRWRUD��D�D]XO��IHLWD�DWUDYpV�GR�QHXUyQLR PRWRU JDPD H�LQHUYDomR�VHQVLWLYD��D�DPDUHOR��DWUDYpV�GDV�ILEUDV�
,D�H�,,��&�± ÏUJmR�WHQGLQRVR�GH�*ROJL�H�VXD LQHUYDomR�VHQVLWLYD��DV�ILEUDV�,E �([WUDLGR GH�&RUUHLD�	�(VSDQKD��
������

2�)10�HVWi�ORFDOL]DGR�HQWUH�DV�ILEUDV�PXVFXODUHV�HVTXHOpWLFDV�H[WUDIXVDLV��TXH�

VH�IL[DP�DR�VHX�HQGRPtVLR DWUDYpV�GH�XPD�EDLQKD�GH�WHFLGR�FRQMXQWLYR��$V�ILEUDV�

LQWUDIXVDLV�VmR�FRQWURODGDV�SHOR�QHXUyQLR PRWRU�JDPD �Ȗ��H�DV�H[WUDIXVDLV�SHOR�

QHXUyQLR�PRWRU�DOID �Į���4XDOTXHU�DOWHUDomR�GR�FRPSULPHQWR�GDV�ILEUDV�LQWUDIXVDLV�

HVWLPXOD�GRLV�WLSRV�GH�ILEUDV�VHQVLWLYDV �WLSR�,D�H�,,��TXH�HQYLDP�LQIRUPDo}HV�j�

HVSLQDO�PHGXOD� H� DR� 61&�� VREUH� D� SRVLomR� GR� P~VFXOR�� (VWDV� LQIRUPDo}HV�

WRUQDP�VH�LPSRUWDQWHV��QD�H[HFXomR�GR�PRYLPHQWR��SRLV�DQWHV�TXH�R�61&�SRVVD�
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LQIRUPDU�R�P~VFXOR�GR�TXH�GHYH�ID]HU�D�VHJXLU��FRQKHFHQGR��R�TXH�R�P~VFXOR�

HVWi�D�ID]HU�QR�PRPHQWR �(OODZD\��7D\ORU�	�'XUEDED��������

$V�ILEUDV�VHQVLWLYDV�DIHUHQWHV�,D�H�,,�GR�)10 GHYHP�VHU�HQFDUDGDV�FRPR�GRLV�

FDQDLV GLVWLQWRV� PDV� FRPSOHPHQWDUHV�� $V SULPHLUDV VmR� EDVWDQWH� PDLV�

LPSRUWDQWHV�QRV�PRYLPHQWRV�UiSLGRV��SRLV�VmR�VHQVtYHLV�DR�JUDX�H�j�YHORFLGDGH�

GR� HVWLUDPHQWR�� HQTXDQWR� TXH� DV� VHJXQGDV�� DSHVDU� GH� PDLV� OHQWDPHQWH�

WUDQVSRUWDP�LQIRUPDomR�VREUH�R�DORQJDPHQWR�WRWDO�GR�P~VFXOR�H�D�SRVLomR GR�

VHJPHQWR�� 6mR� SRU� LVVR� XWLOL]DGDV� IXQGDPHQWDOPHQWH� QR� FRQWUROR� GH�

PRYLPHQWRV�OHQWRV �.U|JHU�	�:DWNLQV��������

3DUD� DOpP�GD� VXD� JUDQGH� LPSRUWkQFLD� FRPR� VHQVRU� GR� JUDX�H� YHORFLGDGH� GR

DORQJDPHQWR PXVFXODU��FRPR�UHIHULPRV�DQWHULRUPHQWH��R�)10�HVWi�WDPEpP�QD�

EDVH�GH� XP� UHIOH[R� IXQGDPHQWDO QD� UHJXODomR� GD�DWLYLGDGH�PRWRUD�� R� UHIOH[R�

PLRWiWLFR� �)LJXUD����

)LJXUD� � ± 5HIOH[R� PLRWiWLFR�� R� DORQJDPHQWR� GR� TXDGULFtSLWH� FUXUDO� ���� p� GHWHWDGR� SHORV� )10� �����
HVWLPXODQGR�DV�VXDV�ILEUDV�VHQVLWLYDV������$�WHUPLQDomR�PRQRVVLQiSWLFD GHVWDV�ILEUDV�QRV�QHXUyQLRV�PRWRUHV�
DOID�>Į@�����GR�TXDGULFtSLWH�SURPRYH�XP�DXPHQWR�GH�WHQVmR�QHVVH�P~VFXOR��(VWi�WDPEpP�UHSUHVHQWDGR�R�
UHVSHWLYR� SURFHVVR� GH� LQHUYDomR� UHFtSURFD�� UDPRV� FRODWHUDLV� GDV� ILEUDV� DIHUHQWHV� GR� )10� DWLYDP� XP�
LQWHUQHXUyQLR�LQLELWyULR��UHSUHVHQWDGR�D�SUHWR��TXH�FRQWULEXL�SDUD�D�PHQRU�DWLYDomR�GRV�QHXUyQLRV�PRWRUHV�
����GRV�P~VFXORV�SRVWHULRUHV�GD�FR[D�H�XPD�FRQVHTXHQWH�UHGXomR�GH�WHQVmR�GHVVHV�P~VFXORV �([WUDtGR
GH�&RUUHLD�	�(VSDQKD��������

� 2�UHIOH[R�PLRWiWLFR FRQVLVWH��VXPDULDPHQWH��QD�WHQGrQFLD�SDUD�R�DXPHQWR�GH�WHQVmR�GH�XP�
P~VFXOR�DSyV�WHU�VRIULGR�XP�DORQJDPHQWR��(VWi�DVVRFLDGR�DRV�PRYLPHQWRV�HP�TXH�LQWHUYpP�R�
FLFOR�PXVFXODU�DORQJDPHQWR�H�HQFXUWDPHQWR��VDOWDU��FRUUHU��DQGDU��HWF�� RX�VHMD��DSHODP�j�IRUPD�
UHDWLYD�GH�PDQLIHVWDomR�GH�IRUoD��2FRUUH��TXDQGR�H[LVWH�XPD�DomR�H[FrQWULFD�GH�XP�P~VFXOR�RX�
JUXSR�PXVFXODU�H�R�)10�HQYLD�HVVD�LQIRUPDomR�j�HVSLQDO�PHGXOD�TXH�SRU�VXD�YH]�HVWLPXOD�R�
QHXUyQLR� PRWRU� DOID �Į��� GHVVH� P~VFXOR� RX� JUXSRV� PXVFXODUHV�� SRWHQFLDQGR� D� VXD� DomR�
FRQFrQWULFD�
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'HYLGR�j�VXD FRPSRQHQWH�PRQRVVLQiSWLFD��HVWH�UHIOH[R SRVVLELOLWD�XPD�UHVSRVWD�

GR� P~VFXOR� TXDVH� LPHGLDWD�� HYLWDQGR� HVWLUDPHQWRV� QmR GHVHMDGRV� H�

UHSUHVHQWDQGR�XP�PHFDQLVPR�SDUD�PDQWHU�R� FRPSULPHQWR� SUHWHQGLGR SDUD�R�

P~VFXOR�TXDQGR�WDO�p�QHFHVViULR �7KRPSVRQ��������

�������ÏUJmR�WHQGLQRVR�GH�*ROJL

2 27*� p� XP� UHFHWRU� VHQVRULDO� SURSULRFHWLYR HQFDSVXODGR� GHOJDGR�� FRP� ��

PLOtPHWUR�GH�FRPSULPHQWR�H�����PLOtPHWUR�GH�GLkPHWUR��/RFDOL]D�VH�QD� MXQomR�

PXVFXOR�WHQGLQRVD��HQWUH�R�P~VFXOR�H�R�VHX�WHQGmR���RQGH�DV�ILEUDV�GH�FRODJpQLR�

GR�WHQGmR�VH�MXQWDP�jV�H[WUHPLGDGHV�GDV�ILEUDV�PXVFXODUHV�H[WUDIXVDLV��2�27*�

p� VHQVtYHO j� WHQVmR�PXVFXODU H� HVWi� QD� EDVH� GH� XP� LPSRUWDQWH� PHFDQLVPR�

UHIOH[R��R�UHIOH[R�PLRWiWLFR LQYHUVR��ILJXUD��� �&RUUHLD�HW�DO�� ������

(VWD�HVWUXWXUD�p�FRPSRVWD�SRU�UHFHWRUHV�VHQVRULDLV�TXH�LQIRUPDP �YLD�ILEUDV�GR�

WLSR�,E���R�61&�GD�LQWHQVLGDGH�GD�WHQVmR�JHUDGD�SHOD�DomR�PXVFXODU��7HP�XPD�

VHQVLELOLGDGH� WDO� TXH�FRQVHJXH� UHVSRQGHU�j� WHQVmR�GHVHQYROYLGD�SRU�XPD�Vy�

ILEUD�PXVFXODU��

)LJXUD�� ± 5HIOH[R�PLRWiWLFR LQYHUVR��R�DXPHQWR�GH�WHQVmR�GR�TXDGULFtSLWH�FUXUDO�����p�GHWHWDGR�SHORV�27*�
����� HVWLPXODQGR� DV� VXDV� ILEUDV� VHQVLWLYDV� ����� $� WHUPLQDomR� GHVWDV� ILEUDV� QXP� LQWHUQHXUyQLR� LQLELWyULR�
�UHSUHVHQWDGR� D� SUHWR�� YDL� GLPLQXLU� D� DWLYDomR� GRV� QHXUyQLRV�PRWRUHV� DOID� �Į�� ���� GR� TXDGULFtSLWH�� (VWi�
WDPEpP�UHSUHVHQWDGR�R�UHVSHWLYR�SURFHVVR�GH�LQHUYDomR�UHFtSURFD��UDPRV�FRODWHUDLV�GDV�ILEUDV�DIHUHQWHV�
GR�27*� DWLYDP� XP� LQWHUQHXUyQLR� H[FLWDWyULR� �UHSUHVHQWDGR� D� YHUPHOKR�� TXH� FRQWULEXL� SDUD� DXPHQWDU� D�
DWLYDomR�GRV�QHXUyQLRV�PRWRUHV�GRV�P~VFXORV�DQWDJRQLVWDV��RV�P~VFXORV�SRVWHULRUHV�GD�FR[D������([WUDtGR�
GH�&RUUHLD�	�(VSDQKD��������
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2� 27* WHP� XP� SDSHO� HVVHQFLDOPHQWH� LQLELGRU� GD� DWLYLGDGH GRV� P~VFXORV�

DJRQLVWDV SDUD� JHUDU� WHQVmR�� HYLWDQGR GHVWD� IRUPD�� R� ULVFR� SRWHQFLDO� GH�

RFRUUrQFLD�GH�OHVmR PLR�DUWLFXODU��PXVFXODU��WHQGLQRVD�RX�DUWLFXODU���(VWD�DomR�

RFRUUH�DWUDYpV�GD�LQLELomR�GR�QHXUyQLR�PRWRU�DOID �Į� GR�P~VFXOR�DJRQLVWD��SHOR�

LQWHUQHXUyQLR�LQLELWyULR�,E�TXH�p�DWLYDGR�SHODV�ILEUDV�VHQVLWLYDV�,E�H�GD�LQLELomR�GR�

LQWHUQHXUyQLR�LQLELWyULR�,D�GR�P~VFXOR�DQWDJRQLVWD��3RU�VXD�YH]��R�QHXUyQLR PRWRU

DOID �Į� GRV�P~VFXORV�DQWDJRQLVWDV p�DWLYDGR�GH�IRUPD�D�TXH�HVWHV�JHUHP�WHQVmR�

H�GLILFXOWHP�D�DomR GRV�DJRQLVWDV�

(VWHV�GRLV�WLSRV�GH�UHFHWRUHV�PXVFXODUHV��R�)10�H�R 27*��DVVXPHP�XP�SDSHO�

IXQGDPHQWDO�QRV�SURFHVVRV�SURSULRFHWLYRV��7rP XPD�DomR�EDVWDQWH�FRPSOH[D��

FRQWHQGR� FRQH[}HV� H[FLWDGRUDV� H� LQLELGRUDV� HQWUH� RV� QHXUyQLRV� PRWRUHV

HQHUYDGRUHV� GH�GHWHUPLQDGDV�HVWUXWXUDV�PXVFXODUHV�

6LQWHWLFDPHQWH��SRGHPRV�GL]HU�TXH�R�)10�VH�GLVS}H�H�p�FRQVWLWXtGR�GH�WDO�PRGR��

TXH�VHPSUH�TXH�VH�Gi�XP�HVWLUDPHQWR��SRU�H[HPSOR�� VDOWR�HP�SURIXQGLGDGH���

DWLYD�VH R�QHXUyQLR�PRWRU DOID �Į� TXH�HVWLPXOD�DV�ILEUDV�DORQJDGDV��RULJLQDQGR�D�

VXD�EUXVFD�FRQWUDomR��4XDQWR�PDLRU�D�LQWHQVLGDGH�GH�DORQJDPHQWR GR�P~VFXOR��

PDLRU�VHUi�D�IRUoD�SURGX]LGD�SHOR�UHIOH[R�PLRWiWLFR�

(VWH�IHQyPHQR�Vy�VH�Gi�GHQWUR�GH�GHWHUPLQDGRV�OLPLWHV��SRLV�TXDQGR�D�WHQVmR�

DWLQJH�XPD�HOHYDGD�LQWHQVLGDGH��D�FRQWUDomR�FHVVD�UDSLGDPHQWH��UHOD[DQGR�VH�

R� P~VFXOR�� (VWD� IXQomR� GH� SURWHomR �UHIOH[R� PLRWiWLFR LQYHUVR��� Gi�VH� SHOD�

LQIOXrQFLD�LQLELGRUD�DIHUHQWH�H[HUFLGD�SHORV�27*��$OWHU������� .RQUDG��6WDILOLGLV�

	�7LOS��������7DNHXFKL�	�1DNDPXUD��������

(VWHV�SURFHVVRV�SRGHP�VHU�PHOKRUDGRV�DWUDYpV�GR� WUHLQR��SHOD�RWLPL]DomR�GD�

VXD� IXQFLRQDOLGDGH�� FRP� R� LQWXLWR� GH� DXPHQWDU� D� SUHVWDomR� GH� IRUoD�� QmR�

GHL[DQGR� GH� PDQWHU� DV� FDUDFWHUtVWLFDV� LQHUHQWHV� j� SURWHomR� GD� HVWUXWXUD�

P~VFXOR�WHQGLQRVD �6DDYHGUD��������������

�������5HFHWRUHV�DUWLFXODUHV

0LFURVFRSLFDPHQWH�� RV� OLJDPHQWRV� VmR� FRPSRVWRV� SRU� YDVRV� H� HVWUXWXUDV�

QHUYRVDV�HVSHFLDOL]DGDV��FRQKHFLGDV�FRPR�PHFDQRUUHFHSWRUHV�
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(VWDV HVWUXWXUDV�� FRQYHUWHP�D�HQHUJLD� ItVLFD� RULJLQDGD�SHOD� WHQVmR�PXVFXODU��

QXP� LPSXOVR� QHUYRVR� LQIRUPDQGR� R 61&� TXDQWR� DR� SRVLFLRQDPHQWR� H

PRYLPHQWR�DUWLFXODU��DVVLP�FRPR�GD YHORFLGDGH�H�DPSOLWXGH�GR�PRYLPHQWR��(VWHV�

yUJmRV�DVVXPHP�SDSHO�GH� UHOHYR�FRPR�PHFDQLVPR�SUHYHQWLYR H GH�SURWHomR�

SDUD�R�ULVFR�SRWHQFLDO�GH�RFRUUrQFLD�GH�OHV}HV��&DVWHOR�HW�DO���������

�����&RQVHTXrQFLDV�PHWRGROyJLFDV�SDUD�R�WUHLQR�GH�IRUoD�GHFRUUHQWHV�

GRV�IDWRUHV�QHUYRVRV

2EVHUYDQGR� R�PDLV� FRPXP� GRV� H[HUFtFLRV� GH� WUHLQR� GH� IRUoD� �SRU� H[HPSOR��

VXSLQR RX� DJDFKDPHQWR��� YHULILFDPRV� TXH� HYLGHQFLDP� XPD� FRQVLGHUiYHO�

FRPSOH[LGDGH�� REULJDQGR� D� XPD� FODUD� H� GHFLVLYD� DWLYDomR� GR� 61&�� VREUH� R�

FRPSOH[R�P~VFXOR� WHQGLQRVR� SDUD� TXH�HVVDV� Do}HV�PXVFXODUHV� SRVVDP� VHU�

UHDOL]DGDV�DR PHOKRU�QtYHO��

2� LQFUHPHQWR� GR� GHVHPSHQKR� GD� IRUoD� PXVFXODU�� p� SRVVtYHO SHOR� DXPHQWR�

FRQWtQXR� GH� DWLYDomR� GH� 80V FRP� OLPLDUHV� GH� H[FLWDELOLGDGH� VXSHULRUHV�� 'H�

VDOLHQWDU� TXH�� DV� 80V VROLFLWDGDV� PDLV� SUHFRFHPHQWH�� GHVHQYROYHP�

PDQLIHVWDo}HV�PDLV� EDL[DV� GH� IRUoD��PDQWHQGR�VH�HP�DWLYLGDGH�SRU� SHUtRGRV

PDLV� SURORQJDGRV GH� WHPSR�� HQTXDQWR TXH� DV� DWLYDGDV� PDLV� WDUGLDPHQWH��

H[HUFHP�PDLRUHV�H[SUHVV}HV�GH� IRUoD�� FRQWXGR� FHVVDP D�VXD�DWLYLGDGH�PDLV�

SUHPDWXUDPHQWH �(QRND��������6DDYHGUD��������������7KRPDV��HW�DO���������

$VVLP��FRP R�SURSyVLWR�GH�PHOKRUDU�D�FDSDFLGDGH�GH�GHVHQYROYLPHQWR�GH�IRUoD�

GH�XP�P~VFXOR�RX�JUXSR�PXVFXODU��VHUi�QHFHVViULR�HQYROYHU��DWLYDU�� WRGDV�DV�

80V��LVWR�p��WRGDV�DV�ILEUDV�PXVFXODUHV�SRU�VL�HQHUYDGDV �HVSHFLDOPHQWH�DV�GH�

PDLV� DOWD� HQWUDGD��� 6HQGR� HVWD� PRELOL]DomR� FRQVHJXLGD� SHOR� DXPHQWR� GD�

LQWHQVLGDGH� GD� DWLYLGDGH� PXVFXODU� YROXQWiULD�� DWUDYpV� GR� UHFXUVR� D� FDUJDV�

Pi[LPDV�RX�VXEPi[LPDV �UHFUXWDPHQWR�GDV�80V H�IUHTXrQFLD�GD�GHVFDUJD�GRV�

LPSXOVRV�QHUYRVRV���6DDYHGUD��������������

e�FRQYHQLHQWH�VDOLHQWDU TXH� HVWHV�PHFDQLVPRV��QmR�GHYHP�VHU�FRQVLGHUDGRV�

LVRODGDPHQWH�� 1XPD� DomR� HIHWLYD� GH� IRUoD�� RFRUUHP� VLPXOWDQHDPHQWH��

VREUHSRQGR�VH�R�VHX�HIHLWR� IXQFLRQDQGR�HP�HVWUHLWD�UHODomR�H�SHUIHLWD�KDUPRQLD�

�0XOOHU��������6DDYHGUD������� ������
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�������&RRUGHQDomR�LQWUD�H�LQWHUPXVFXODU

2V� IDWRUHV� QHXURQDLV�� GHQRPLQDGRV� SRU� FRRUGHQDomR� LQWHU� H� LQWUDPXVFXODU���

DVVXPHP�XP�SDSHO�IXQGDPHQWDO�H�GHWHUPLQDQWH�QD�FDSDFLGDGH�GH�PDQLIHVWDomR�

GH�IRUoD� 3HODV�YLYrQFLDV�SUiWLFDV�GR�SURFHVVR�GH�WUHLQR�H�FRQVXEVWDQFLDGR�HP�

HVWXGRV� ORQJLWXGLQDLV�� SRGHPRV� GL]HU� TXH� D� HVWUXWXUD� PXVFXODU� QHFHVVLWD� GH�

WHPSR�SDUD�VH�DGDSWDU��(P�IXQomR�GD�TXDOLGDGH�H�TXDQWLGDGH�GDV�DGDSWDo}HV��

HVWDV�SRGHP�GHPRUDU�PHVHV� RX�DWp�DQRV GH�WUHLQR� �+DUWPDQQ�HW�DO���������+HOP�

HW� DO��� ������ 2KLUD� HW� DO��� ������ 6XFKRPHO�� 1LPSKLXV�� %HOORQ� 	� 6WRQH�� ������

5XWKHUIRUG�	�-RQHV��������.DQJ��������6DOH��������

2V JDQKRV�QD�FDSDFLGDGH�GH�UHQGLPHQWR��DOFDQoDGRV�DSyV�SHTXHQRV�SHUtRGRV�

GH�WUHLQR��VmR GHYLGRV�j�PHOKRULD�GD�HILFLrQFLD�GD�FRRUGHQDomR�LQWHUPXVFXODU��

LVWR�p��Gi�VH�D�DVVLPLODomR�H� LQWHJUDomR��DSUHQGL]DJHP WpFQLFD� GDV� WDUHIDV�D�

H[HFXWDU��$SyV�HVVH�SURFHVVR��DV�DGDSWDo}HV�QHXURQDLV�GR�WLSR�LQWUDPXVFXODU��

GLPLQXLomR� GR� WHPSR�SDUD� UHFUXWDU�PDLV�80V H�R� DXPHQWR� GD� WROHUkQFLD� GRV�

QHXUyQLRV� PRWRUHV SDUD� VXSRUWDU HOHYDGDV� IUHTXrQFLDV� GH� DWLYDomR � VmR�

UHVSRQViYHLV� SHOR� JDQKRV� VXEVHTXHQWHV� QD� FDSDFLGDGH� GH� JHUDU� IRUoD

�+DNNLQHQ��.RPL�������� :DONHU��7UH]LVH��+DII��1HZWRQ��+lNNLQHQ��	�%OD]HYLFK��

������

6H�XP�LQGLYtGXR��HVWLYHU�VXMHLWR�D�TXDWUR�VHVV}HV�GH�WUHLQR�VHPDQDLV�GH�IRUoD��

DV�DGDSWDo}HV�SURFHVVDU�VH�mR�QR�WHPSR��GD�VHJXLQWH�IRUPD��SULPHLURV�JDQKRV�

GHYLGRV�j�PHOKRULD�GD�FRRUGHQDomR�LQWHUPXVFXODU��TXH�VH�HVWDELOL]D�DR�ILP�GD�

VHJXQGD� VHPDQD�� 2� UHFUXWDPHQWR� H� IUHTXrQFLD� GH� DWLYDomR� GRV� QHXUyQLRV

PRWRUHV �DGDSWDo}HV�QHUYRVDV GH�QDWXUH]D�LQWUDPXVFXODU���PD[LPL]D�VH��DR�ILP�

GH���D���VHPDQDV�GH�WUHLQR��LQGX]LQGR�DGDSWDo}HV�SRVLWLYDV�IXQGDPHQWDOPHQWH

DR�QtYHO�GD�SRWrQFLD�PXVFXODU �6DDYHGUD��������������

� &RRUGHQDomR�LQWHUPXVFXODU�� H[SUHVVD�D�PHOKRU HILFLrQFLD�GH�LQWHUYHQomR�GRV�GLIHUHQWHV�JUXSRV
PXVFXODUHV��DJRQLVWDV��DQWDJRQLVWDV�H�VLQHUJLVWDV��QD�H[HFXomR�GH�XP�PRYLPHQWR�
� &RRUGHQDomR�LQWUDPXVFXODU�� DomR�VLQFURQL]DGD�GDV�ILEUDV�PXVFXODUHV�GHQWUR�GH�XP P~VFXOR��
5HODomR�HQWUH�RV�PHFDQLVPRV�GH�H[FLWDomR�H�LQLELomR�GH�XP�PXVFXOR�
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�������'LQkPLFD�GD�FDUJD�H�DWLYDomR�QHUYRVD

6H� FRQVLGHUDUPRV�� FRPR� H[HPSOR�� XP� SURFHVVR� GH� WUHLQR� GH� IRUoD� GH� DOWD�

LQWHQVLGDGH� ���� D� ����� GD� FRQWUDomR� YROXQWiULD� Pi[LPD��� UHDOL]DQGR� XPD�

FDGrQFLD�GH�PRYLPHQWR�H[SORVLYD��HOHYDGD�YHORFLGDGH�GH�FRQWUDomR����FRP�XP�

EDL[R� Q~PHUR� GH� UHSHWLo}HV� ��� D� ���� HIHWXDQGR� �� D� �� VpULHV� H� XP� WHPSR� GH�

UHSRXVR� �LQWHUYDOR��� HQWUH� DV� VpULHV�� GH� �� PLQXWRV�� HVWDPRV� D� GHVHQFDGHDU�

DGDSWDo}HV�QHXURPXVFXODUHV��DFRPSDQKDGDV�GH�SHTXHQRV�JDQKRV�GH�PDVVD�

PXVFXODU��LQGX]LQGR�DV�VHJXLQWHV�DGDSWDo}HV�QHXURQDLV�

�L�� $XPHQWR� GR� UHFUXWDPHQWR� GDV� 80V�� HVSHFLDOPHQWH� DV� GH� �DOWD� HQWUDGD���

UHFUXWDGDV� H[FOXVLYDPHQWH� HP�HVIRUoRV� YROXQWiULRV�Pi[LPRV�� R� TXH� DOJXPDV�

YH]HV�QmR�DFRQWHFH��SHOD�GHVIDPLOLDUL]DomR�FRP�D�WDUHID�PRWRUD H��

�LL��&DSDFLGDGH�GH GHVHQFDGHDU�PDLRU� IUHTXrQFLD�GH�GHVFDUJD�GH� LPSXOVRV�H�

VLQFURQLVPR�� SRWHQFLDGRU� GH� XPD� DWLYLGDGH� QHXURPXVFXODU� PDLV� LQWHQVD� QR�

PHQRU�SHUtRGR�GH�WHPSR��DXPHQWDQGR�R�QtYHO�GH�LQFUHPHQWR�GH�IRUoD��UHIOHWLQGR�

VH�QXP�GUiVWLFR�DXPHQWR�GD�IRUoD�UiSLGD��H[SORVLYD H�LQLFLDO�

(VWHV�PHFDQLVPRV��SRVVLELOLWDP�XP�DXPHQWR�QD�H[SUHVVmR�GH� IRUoD�Pi[LPD��

VHP�DOWHUDomR�VLJQLILFDWLYD�GD�iUHD�GH�VHFomR�WUDQVYHUVDO�PXVFXODU��)DYRUHFHP�

R�LQFUHPHQWR�GD�WD[D�GH�SURGXomR�GH�IRUoD�H�XP�DXPHQWR�GD�DWLYDomR�QHUYRVD��

PHOKRUDQGR R�UHFXUVR�D�WRGR�R�SRWHQFLDO�GR�P~VFXOR��VHP�JUDQGHV�DXPHQWRV�GD�

PDVVD�PXVFXODU�RX�FRUSRUDO�

� 2� UHTXLVLWR� PtQLPR� SDUD� TXH� XP� DWOHWD� VH� HQYROYD� QXP� SURFHVVR� GH� WUHLQR� FRP� HVWDV�
FDUDFWHUtVWLFDV�VmR�GRLV�DQRV�GH�FRQVLVWHQWH�WUHLQR�GH�IRUoD�
� $�HYHQWXDO�GLILFXOGDGH�GH�DWOHWDV�H�WUHLQDGRUHV��FRPSUHHQGHUHP�D�H[LJrQFLD�GH�XP�ULWPR�GH�
H[HFXomR�H[SORVLYR��SRGHUi�VHU�H[SOLFDGD�ID]HQGR�VH�D�GLVWLQomR�HQWUH�YHORFLGDGH�GH�FRQWUDomR�
H� YHORFLGDGH� GH� PRYLPHQWR�� $� YHORFLGDGH� GH� FRQWUDomR� GHYHUi� VHU� Pi[LPD�� QR� HQWDQWR�� D�
YHORFLGDGH�GH�PRYLPHQWR�VHUi UHGX]LGD��GHYLGR�j�FDUJD�D�VXSHUDU�VHU�PXLWR�HOHYDGD�
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%LEOLRJUDILD

$OWHU��0-���������6FLHQFH�RI�)OH[LELOLW\��7KLUG�HGLWLRQ��&KDPSDLJQ��,/��+XPDQ�.LQHWLFV�

%URRNV��*���)DKH\��7'��:KLWH��73�	�%DOGZLQ��.0� �HGV�� ��������([HUFLVH�3K\VLRORJ\��
+XPDQ�%LRHQHUJHWLFV�DQG�,WV�$SSOLFDWLRQV���UG�HGQ��0D\ILHOG�3XEOLVKLQJ�&R��0RXQWDLQ�
9LHZ�

%DHFKOH�75 	 (DUOH�5:��HGV�����������(VVHQWLDOV�RI�VWUHQJWK�WUDLQLQJ�DQG�FRQGLWLRQLQJ��
7KLUG�HGLWLRQ��&KDPSDLJQ��,/��+XPDQ�.LQHWLFV�

%HOOHPDUH�� )�� :RRGV�� --�� -RKDQVVRQ�� 5�� 	� %LJODQG�5LWFKLH�� %� �������� 0RWRU�XQLW�
GLVFKDUJH�UDWHV�LQ�PD[LPDO�YROXQWDU\�FRQWUDFWLRQV�RI�WKUHH�KXPDQ�PXVFOHV��-RXUQDO�RI�
QHXURSK\VLRORJ\�������������±������KWWSV���GRL�RUJ���������MQ���������������

&DUUROO��7-��5LHN��6��	�&DUVRQ��5*���������7KH�VLWHV�RI�QHXUDO�DGDSWDWLRQ� LQGXFHG�E\�
UHVLVWDQFH� WUDLQLQJ� LQ� KXPDQV�� -RXUQDO� RI� 3K\VLRORJ\�� �������� ���������
KWWSV���GRL�RUJ���������MSK\VLRO������������

&DVWHOR�-��%DUUHWR�+��$OYHV�)��6DQWRV�30��&DUYDOKR�-��	�9LHLUD�-���������0HWRGRORJLD�GR�
WUHLQR�GHVSRUWLYR�����(GLomR���/LVERD��(GLo}HV�)0+�87/�

&RUUHLD�� 3� 	� (VSDQKD�� 0�� �������� $SDUHOKR� /RFRPRWRU� ± 9ROXPH� ��� )XQo}HV�
QHXURPXVFXODUHV�H�DGDSWDo}HV�j�DFWLYLGDGH�ItVLFD��/LVERD��(GLo}HV�)0+�87/�

'HVPHGW�� -(� 	� *RGDX[�� (� �������� %DOOLVWLF� FRQWUDFWLRQV� LQ� PDQ�� FKDUDFWHULVWLF�
UHFUXLWPHQW�SDWWHUQ�RI�VLQJOH�PRWRU�XQLWV�RI�WKH�WLELDOLV�DQWHULRU�PXVFOH��7KH�-RXUQDO�RI�
SK\VLRORJ\�������������±�����KWWSV���GRL�RUJ���������MSK\VLRO������VS������

'XSRQW�+DGZHQ�� -�� %HVWPDQQ�� 6�� 	� 6WDJJ�� &- �������� 0RWRU� WUDLQLQJ� PRGXODWHV�
LQWUDFRUWLFDO� LQKLELWRU\� G\QDPLFV� LQ� PRWRU� FRUWH[� GXULQJ� PRYHPHQW� SUHSDUDWLRQ� %UDLQ�
VWLPXODWLRQ� ����������±�����KWWSV���GRL�RUJ���������M�EUV������������

'RZOLQJ�� --�� .RQHUW�� (�� /MXFRYLF�� 3�� 	� $QGUHZV�� '�� 0�� �������� $UH� KXPDQV� DEOH� WR�
YROXQWDULO\� HOLFLW� PD[LPXP� PXVFOH� IRUFH"� 1HXURVFLHQFH� OHWWHUV�� ���������� ��±����
KWWSV���GRL�RUJ�����������������������������

(OODZD\��3�+��7D\ORU��$�	�'XUEDED��5���������0XVFOH�VSLQGOH�DQG�IXVLPRWRU�DFWLYLW\�LQ�
ORFRPRWLRQ��-RXUQDO�RI�DQDWRP\�������������±�����KWWSV���GRL�RUJ���������MRD������

(QRND� 50� �������� 0XVFOH� VWUHQJWK� DQG� LWV� GHYHORSPHQW�� 1HZ� SHUVSHFWLYHV�� 6SRUWV�
PHGLFLQH����������±�����KWWSV���GRL�RUJ���������������������������������

(QRND��50�	�)XJOHYDQG��$-� ��������0RWRU�XQLW�SK\VLRORJ\��VRPH�XQUHVROYHG� LVVXHV��
0XVFOH� 	� QHUYH�� ������� �±���� KWWSV���GRL�RUJ����������������������������������DLG�
PXV��!����FR���I

)OHFN�� 6-�� 	� .UDHPHU�� :-� �������� 'HVLJQLQJ� UHVLVWDQFH� WUDLQLQJ� SURJUDPV�� )RXUWK�
HGLWLRQ��&KDPSDLJQ��,/��+XPDQ�.LQHWLFV�

)RUPDQ��'$��)RUPDQ��*1��0XJQRVVR��0��=HQ]HUL��-��0XUSK\��%��	�+ROPHV��0���������
6XVWDLQHG� ,VRPHWULF� :ULVW� )OH[LRQ� DQG� ([WHQVLRQ� 0D[LPDO� 9ROXQWDU\� &RQWUDFWLRQV�
6LPLODUO\�,PSDLU�+DQG�7UDFNLQJ�$FFXUDF\�LQ�<RXQJ�$GXOWV�8VLQJ�D�:ULVW�5RERW��)URQWLHUV�
LQ�VSRUWV�DQG�DFWLYH�OLYLQJ���������KWWSV���GRL�RUJ���������IVSRU�����������
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*ULPE\��/��	�+DQQHU]��-���������)LULQJ�UDWH�DQG�UHFUXLWPHQW�RUGHU�RI�WRH�H[WHQVRU�PRWRU�
XQLWV�LQ�GLIIHUHQW�PRGHV�RI�YROXQWDU\�FRQWUDFWLRQ��7KH�-RXUQDO�RI�SK\VLRORJ\�������������±
�����KWWSV���GRL�RUJ���������MSK\VLRO������VS������

+DII��*�	�7ULSOHWW��17� ��������(VVHQWLDOV�RI� VWUHQJWK� WUDLQLQJ�DQG�FRQGLWLRQLQJ��)RXUWK�
HGLWLRQ��&KDPSDLJQ��,/��+XPDQ�.LQHWLFV�

+DOL��.��'DOWRQ��%+��+DUZRRG��%��)HVVOHU��$)��3RZHU��*$��	�5LFH��&/���������'LIIHUHQWLDO�
0RGXODWLRQ�RI�0RWRU�8QLW�3URSHUWLHV�IURP�WKH�6HSDUDWH�&RPSRQHQWV�RI�WKH�7ULFHSV�6XUDH�
LQ�+XPDQV��1HXURVFLHQFH����������±����

+lNNLQHQ��.��.DOOLQHQ��0��,]TXLHUGR��0��-RNHODLQHQ��.��/DVVLOD��+��0lONLl��(��.UDHPHU��:�
-��1HZWRQ��58��	�$OHQ��0���������&KDQJHV� LQ�DJRQLVW�DQWDJRQLVW�(0*��PXVFOH�&6$��
DQG�IRUFH�GXULQJ�VWUHQJWK�WUDLQLQJ�LQ�PLGGOH�DJHG�DQG�ROGHU�SHRSOH��-RXUQDO�RI�DSSOLHG�
SK\VLRORJ\� �%HWKHVGD�� 0G��� ������� ������� ����±������
KWWSV���GRL�RUJ���������MDSSO���������������

+lNNLQHQ��.�	�.RPL��39���������(OHFWURP\RJUDSKLF�FKDQJHV�GXULQJ�VWUHQJWK�WUDLQLQJ�DQG�
GHWUDLQLQJ��0HGLFLQH�DQG�VFLHQFH�LQ�VSRUWV�DQG�H[HUFLVH������������±����

+DUWPDQQ��+��:LUWK��.��.HLQHU��0��0LFNHO��&��6DQGHU��$�	�6]LOYDV��(���������6KRUW�WHUP�
3HULRGL]DWLRQ� 0RGHOV�� (IIHFWV� RQ� 6WUHQJWK� DQG� 6SHHG�VWUHQJWK� 3HUIRUPDQFH�� 6SRUWV�
PHGLFLQH� �$XFNODQG�� 1�=���� �������� ����±������ KWWSV���GRL�RUJ���������V����������
������

+DVVDQ��$6��.LP��(+��.KXUUDP��28��&XPPLQJV��0��7KRPSVRQ��&.��0LOOHU�0F3KHUVRQ��
/��+HFNPDQ��&-��'HZDOG��-�	�1HJUR��)���������3URSHUWLHV�RI�0RWRU�8QLWV�RI�(OERZ�DQG�
$QNOH� 0XVFOHV� 'HFRPSRVHG� 8VLQJ� +LJK�'HQVLW\� 6XUIDFH� (0*�� $QQXDO� ,QWHUQDWLRQDO�
&RQIHUHQFH�RI�WKH�,(((�(QJLQHHULQJ�LQ�0HGLFLQH�DQG�%LRORJ\�6RFLHW\��,(((�(QJLQHHULQJ�
LQ�0HGLFLQH�DQG�%LRORJ\�6RFLHW\��$QQXDO� ,QWHUQDWLRQDO�&RQIHUHQFH������������±������
KWWSV���GRL�RUJ���������(0%&�������������

+HOP�� 0�� )UH\OHU�� .��:DOGYRJHO�� -�� /DXEHU�� %�� *ROOKRIHU�� $�� 	� 5LW]PDQQ�� 5� ��������
$QWLFLSDWLRQ�RI�GURS�KHLJKW�DIIHFWV�QHXURPXVFXODU�FRQWURO�DQG�PXVFOH�WHQGRQ�PHFKDQLFV��
6FDQGLQDYLDQ� MRXUQDO� RI� PHGLFLQH� 	� VFLHQFH� LQ� VSRUWV�� ������� ��±����
KWWSV���GRL�RUJ���������VPV������

+HQQHPDQ��(��6RPMHQ��*�	�&DUSHQWHU��'2���������)XQFWLRQDO�VLJQLILFDQFH�RI�FHOO�VL]H�LQ�
VSLQDO� PRWRQHXURQV�� -RXUQDO� RI� 1HXURSK\VLRORJ\�� ���� ���±�����
KWWSV���GRL�RUJ���������MQ��������������

+XQWHU�6.���������6H[�GLIIHUHQFHV�LQ�IDWLJDELOLW\�RI�G\QDPLF�FRQWUDFWLRQV��([SHULPHQWDO�
SK\VLRORJ\�������������±�����KWWSV���GRL�RUJ���������(3������

+XWWRQ��56�	�(QRND��50���������.LQHPDWLF�DVVHVVPHQW�RI�D�IXQFWLRQDO�UROH�IRU�UHFXUUHQW�
LQKLELWLRQ� DQG� VHOHFWLYH� UHFUXLWPHQW�� ([SHULPHQWDO� QHXURORJ\�� ������� ���±�����
KWWSV���GRL�RUJ�����������������������������

-HQVHQ�� -/�� 0DUVWUDQG�� 3&�� 	� 1LHOVHQ�� -%� �������� 0RWRU� VNLOO� WUDLQLQJ� DQG� VWUHQJWK�
WUDLQLQJ� DUH� DVVRFLDWHG�ZLWK� GLIIHUHQW� SODVWLF� FKDQJHV� LQ� WKH� FHQWUDO� QHUYRXV� V\VWHP��
-RXUQDO� RI� $SSOLHG� 3K\VLRORJ\�� ������� �����������
KWWSV���GRL�RUJ���������MDSSOSK\VLRO���������

.DQJ� 6� �������� 'LIIHUHQFH� RI� QHXURPXVFXODU� UHVSRQVHV� E\� DGGLWLRQDO� ORDGV� GXULQJ�
SO\RPHWULF� MXPS�� -RXUQDO� RI� H[HUFLVH� UHKDELOLWDWLRQ�� ������� ���±�����
KWWSV���GRL�RUJ����������MHU������������
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.DUQL��$���0H\HU��*���-H]]DUG��3���$GDPV��0��0���7XUQHU��5���	�8QJHUOHLGHU��/��*����������
)XQFWLRQDO� 05,� HYLGHQFH� IRU� DGXOW�PRWRU� FRUWH[� SODVWLFLW\� GXULQJ�PRWRU� VNLOO� OHDUQLQJ��
1DWXUH����������������±�����KWWSV���GRL�RUJ���������������D�

.LUN��($��*LOPRUH��.-��6WDVKXN��':��'RKHUW\��7-�	�5LFH��&/���������+XPDQ�PRWRU�XQLW�
FKDUDFWHULVWLFV�RI�WKH�VXSHULRU�WUDSH]LXV�PXVFOH�ZLWK�DJH�UHODWHG�FRPSDULVRQV��-RXUQDO�
RI�QHXURSK\VLRORJ\�������������±�����KWWSV���GRL�RUJ���������MQ�����������

.LUN��($��&RSLWKRUQH��'%���'DOWRQ��%+�	�5LFH��&/���������0RWRU�XQLW�ILULQJ�UDWHV�RI�WKH�
JDVWURFQHPLL�GXULQJ�PD[LPDO�DQG�VXE�PD[LPDO�LVRPHWULF�FRQWUDFWLRQV�LQ�\RXQJ�DQG�ROG�
PHQ��1HXURVFLHQFH����������±�����KWWSV���GRL�RUJ���������M�QHXURVFLHQFH������������

.RPL�� 39� ������� 6WUHQJWK� DQG� 3RZHU� LQ� 6SRUW� ��QG�� (GLWLRQ�� %ODFNZHHO� 6FLHQFH�
3XEOLFDWLRQV��2[IRUG�

.RPL�39� ��������7UDLQLQJ�RI�PXVFOH�VWUHQJWK�DQG�SRZHU�� LQWHUDFWLRQ�RI�QHXURPRWRULF��
K\SHUWURSKLF��DQG�PHFKDQLFDO�IDFWRUV��,QWHUQDWLRQDO�MRXUQDO�RI�VSRUWV�PHGLFLQH����6XSSO�
�����±����KWWSV���GRL�RUJ���������V�������������

.RQUDG�� $�� 6WDILOLGLV�� 6� 	� 7LOS�� 0� �������� (IIHFWV� RI� DFXWH� VWDWLF�� EDOOLVWLF�� DQG� 31)�
VWUHWFKLQJ�H[HUFLVH�RQ�WKH�PXVFOH�DQG�WHQGRQ�WLVVXH�SURSHUWLHV��6FDQGLQDYLDQ�-RXUQDO�RI�
0HGLFLQH�	�6FLHQFH�LQ�6SRUWV��������������±�������KWWSV���GRL�RUJ���������VPV������

.U|JHU��6�	�:DWNLQV��%���������0XVFOH�VSLQGOH�IXQFWLRQ�LQ�KHDOWK\�DQG�GLVHDVHG�PXVFOH��
6NHOHWDO�PXVFOH������������KWWSV���GRL�RUJ���������V����������������[

.XGLQD��/3�	�$QGUHHYD��5(� ��������5HSHWLWLYH�GRXEOHW� ILULQJ� LQ�KXPDQ�PRWRQHXURQV��
HYLGHQFH�IRU�LQWHUDFWLRQ�EHWZHHQ�FRPPRQ�V\QDSWLF�GULYH�DQG�SODWHDX�SRWHQWLDO�LQ�QDWXUDO�
PRWRU� FRQWURO�� -RXUQDO� RI� QHXURSK\VLRORJ\�� �������� ���±�����
KWWSV���GRL�RUJ���������MQ�����������

.XGLQD��/3�	�$QGUHHYD��5(���������5HSHWLWLYH�GRXEOHW�ILULQJ�RI�PRWRU�XQLWV��HYLGHQFH�IRU�
SODWHDX�SRWHQWLDOV� LQ�KXPDQ�PRWRQHXURQHV"�([SHULPHQWDO�EUDLQ�UHVHDUFK������������±
����KWWSV���GRL�RUJ���������V���������������]

/RW]H��0��%UDXQ��&��%LUEDXPHU��1��$QGHUV��6��	�&RKHQ��/*���������0RWRU�OHDUQLQJ�HOLFLWHG�
E\� YROXQWDU\� GULYH�� %UDLQ�� D� MRXUQDO� RI� QHXURORJ\�� �������� ���±�����
KWWSV���GRL�RUJ���������EUDLQ�DZJ���

0LOQHU�%URZQ��+6���6WHLQ��5%�	�/HH��5*���������6\QFKURQL]DWLRQ�RI�KXPDQ�PRWRU�XQLWV��
SRVVLEOH�UROHV�RI�H[HUFLVH�DQG�VXSUDVSLQDO UHIOH[HV��(OHFWURHQFHSKDORJUDSK\�DQG�FOLQLFDO�
QHXURSK\VLRORJ\������������±�����KWWSV���GRL�RUJ����������������������������[�

0XOOHU�� .-� �������� 6WDWLVFKH� XQG� '\QDPLVFKH� 0XVNHONUDIW�� (LQH� (PSLULVK� *UXQG�
ODJHQXQWHUVXFKXQJ��9HUODJ�+DUUL�'HXWVFK��)UDQNIXUW�DP 0DLQ��7KXQ�

1DUGRQH��$��5RPDQz��&�	�6FKLHSSDWL��0���������6HOHFWLYH�UHFUXLWPHQW�RI�KLJK�WKUHVKROG�
KXPDQ�PRWRU�XQLWV�GXULQJ�YROXQWDU\�LVRWRQLF�OHQJWKHQLQJ�RI�DFWLYH�PXVFOHV��7KH�-RXUQDO�
RI�SK\VLRORJ\����������±�����KWWSV���GRL�RUJ���������MSK\VLRO������VS������

1DULFL��09��5RL��*6��/DQGRQL��/��0LQHWWL��$(�	�&HUUHWHOOL��3���������&KDQJHV� LQ�IRUFH��
FURVV�VHFWLRQDO�DUHD�DQG�QHXUDO�DFWLYDWLRQ�GXULQJ�VWUHQJWK�WUDLQLQJ�DQG�GHWUDLQLQJ�RI�WKH�
KXPDQ�TXDGULFHSV��(XURSHDQ�MRXUQDO�RI�DSSOLHG�SK\VLRORJ\�DQG�RFFXSDWLRQDO SK\VLRORJ\��
����������±�����KWWSV���GRL�RUJ���������%)��������
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1RUEHUWR�� 06�� GH� $UUXGD�� 7%� 	� 3DSRWL�� 0� �������� $� 1HZ� $SSURDFK� WR� (YDOXDWH�
1HXURPXVFXODU�)DWLJXH�RI�([WHQVRU�(OERZ�0XVFOHV��)URQWLHUV�LQ�SK\VLRORJ\��������������
KWWSV���GRL�RUJ���������ISK\V������������

2KLUD��<��<RVKLQDJD��7��2KDUD��0��.DZDQR��)��:DQJ��;'��+LJR��<��7HUDGD��0��0DWVXRND��
<��5R\��55��	�(GJHUWRQ��95���������7KH�UROH�RI�QHXUDO�DQG�PHFKDQLFDO� LQIOXHQFHV� LQ�
PDLQWDLQLQJ�QRUPDO� IDVW�DQG�VORZ�PXVFOH�SURSHUWLHV��&HOOV�� WLVVXHV��RUJDQV�� ����������
���±�����KWWSV���GRL�RUJ������������������

3HUH]��0$��/XQJKROW��%.��1\ERUJ��.��	�1LHOVHQ��-%���������0RWRU�VNLOO�WUDLQLQJ�LQGXFHV�
FKDQJHV�LQ�WKH�H[FLWDELOLW\�RI�WKH�OHJ�FRUWLFDO�DUHD�LQ�KHDOWK\�KXPDQV��([SHULPHQWDO�EUDLQ�
UHVHDUFK�������������±�����KWWSV���GRL�RUJ���������V����������������

5XWKHUIRUG��20���	�-RQHV��'$���������7KH�UROH�RI�OHDUQLQJ�DQG�FRRUGLQDWLRQ�LQ�VWUHQJWK�
WUDLQLQJ�� (XURSHDQ� MRXUQDO� RI� DSSOLHG� SK\VLRORJ\� DQG� RFFXSDWLRQDO� SK\VLRORJ\�� �������
���±�����KWWSV���GRL�RUJ���������%)��������

6DDYHGUD�� )-� �������� )RUoD� &DSDFLGDGH� 0RWRUD� H� %LROyJLFD� GR� 6HU� +XPDQR��
,GHQWLILFDomR� H� FDUDFWHUL]DomR� GRV� IDWRUHV� DQDWyPLFRV� H� QHXURILVLROyJLFRV� TXH�
FRQGLFLRQDP�D�VXD�H[SUHVVmR��5HODWyULR�GH�XPD�DXOD�7HyULFR�SUiWLFD��87$'��9LOD�5HDO�

6DDYHGUD�� )-� �������� 7UHLQR� GRV� )DWRUHV� GH� 5HQGLPHQWR� ± )25d$�� 'RFXPHQWR� GH�
FLUFXODomR� LQWHUQD� � DSRLR� j� XQLGDGH� FXUULFXODU� GH� 7HRULD� H� 0HWRGRORJLD� GR� 7UHLQR��
'HSDUWDPHQWR�GH�'HVSRUWR�6,'(�87$'��QmR�SXEOLFDGR��

6DOH��'*���������1HXUDO�$GDSWDWLRQ�WR�6WUHQJWK�7UDLQLQJ��,Q�6WUHQJWK�DQG�3RZHU�LQ�6SRUW��
39�.RPL��(G����KWWSV���GRL�RUJ�����������������������FK��

6DOH�'*���������1HXUDO�DGDSWDWLRQ�WR�UHVLVWDQFH�WUDLQLQJ��0HGLFLQH�DQG�VFLHQFH�LQ�VSRUWV�
DQG�H[HUFLVH�������6XSSO���6���±6�����KWWSV���GRL�RUJ����������������������������
�����

6DOH�'*���������,QIOXHQFH�RI�H[HUFLVH�DQG�WUDLQLQJ�RQ�PRWRU�XQLW�DFWLYDWLRQ��([HUFLVH�DQG�
VSRUW�VFLHQFHV�UHYLHZV��������±����

6HPPOHU��-*�	�1RUGVWURP��0$���������0RWRU�XQLW�GLVFKDUJH�DQG�IRUFH�WUHPRU� LQ�VNLOO�
DQG� VWUHQJWK�WUDLQHG� LQGLYLGXDOV�� ([SHULPHQWDO� EUDLQ� UHVHDUFK�� �������� ��±����
KWWSV���GRL�RUJ���������V������������

6XFKRPHO��7-��1LPSKLXV��6��%HOORQ��&5�	�6WRQH��0+���������7KH�,PSRUWDQFH�RI�0XVFXODU�
6WUHQJWK�� 7UDLQLQJ� &RQVLGHUDWLRQV�� 6SRUWV� PHGLFLQH�� ������� ���±�����
KWWSV���GRL�RUJ���������V���������������]

7DNHXFKL�� .�� 	� 1DNDPXUD�� 0�� �������� ,QIOXHQFH� RI� $HURELF� ([HUFLVH� $IWHU� 6WDWLF�
6WUHWFKLQJ�RQ�)OH[LELOLW\�DQG�6WUHQJWK�LQ�3ODQWDU�)OH[RU�0XVFOHV��)URQWLHUV�LQ�SK\VLRORJ\��
������������KWWSV���GRL�RUJ���������ISK\V������������

WHU +DDU� 5RPHQ\�� %0�� 'HQLHU� YDQ� GHU� *RQ�� --� 	� *LHOHQ�� &&� �������� &KDQJHV� LQ�
UHFUXLWPHQW�RUGHU�RI�PRWRU�XQLWV�LQ�WKH�KXPDQ�ELFHSV�PXVFOH��([SHULPHQWDO�QHXURORJ\��
����������±�����KWWSV���GRL�RUJ�����������������������������

7KRPDV��&.��%DNHOV��5��.OHLQ��&6�	�=LMGHZLQG��,���������+XPDQ�VSLQDO�FRUG�LQMXU\��PRWRU�
XQLW� SURSHUWLHV� DQG� EHKDYLRXU�� $FWD� SK\VLRORJLFD�� �������� �±����
KWWSV���GRL�RUJ���������DSKD������
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7KRPSVRQ��:5���������$&60
V�FOLQLFDO�H[HUFLVH�SK\VLRORJ\��)LUVW�HGLWLRQ��3KLODGHOSKLD��
/LSSLQFRWW�:LOOLDPV 	�:LONLQV

9DQ� &XWVHP�� 0�� 'XFKDWHDX�� -� 	� +DLQDXW�� .� �������� &KDQJHV� LQ� VLQJOH� PRWRU� XQLW�
EHKDYLRXU� FRQWULEXWH� WR� WKH� LQFUHDVH� LQ� FRQWUDFWLRQ� VSHHG� DIWHU� G\QDPLF� WUDLQLQJ� LQ�
KXPDQV�� 7KH� -RXUQDO� RI� SK\VLRORJ\�� ����� ���±����� KWWSV���GRL�RUJ���������M������
�������������E\�[

:DONHU��6���7UH]LVH�� -���+DII��*��*���1HZWRQ��5��8���+lNNLQHQ��.��� 	�%OD]HYLFK��$�� -��
�������� ,QFUHDVHG� IDVFLFOH� OHQJWK� EXW� QRW� SDWHOODU� WHQGRQ� VWLIIQHVV� DIWHU� DFFHQWXDWHG�
HFFHQWULF�ORDG� VWUHQJWK� WUDLQLQJ� LQ� DOUHDG\�WUDLQHG� PHQ�� (XURSHDQ� MRXUQDO� RI� DSSOLHG�
SK\VLRORJ\���������������±������KWWSV���GRL�RUJ���������V����������������[


