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$�'HXV��SHOD� LOXPLQDomR�H� VXSHUDomR�GH�REVWiFXORV�SDUD� FRQFOXLU� HVWH�
FXUVR�FRP�r[LWR��

$�(PEUDSD��SHOD�RSRUWXQLGDGH�GH�UHQRYDomR�GH�FRQKHFLPHQWRV�
¬�8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��SHOD�RIHUWD�GR�FXUVR�
$RV�PHXV�LUPmRV�H�VREULQKRV�SHOR�LQFHQWLYR�H�FRQILDQoD�
$RV�FKHIHV�H�IXQFLRQiULRV�GD�(PEUDSD�$PD]{QLD�2FLGHQWDO��SHOR�DSRLR�

LUUHVWULWR�GXUDQWH�R�FXUVR�
$�$SDUHFLGD� GDV�*UDoDV�&�� GH� 6RX]D� SHOD� DPL]DGH� H� DFRQVHOKDPHQWR�

DFDGrPLFR�
$RV� PHOKRULVWDV� GR� JXDUDQi� $QGUp� $WURFK� H� )LUPLQR� -RVp� GR�

1DVFLPHQWR�)LOKR�SHOR�DSRLR�ORJtVWLFR�GD�SHVTXLVD�
¬�FXUDGRUD�GR�%DQFR�GH�*HUPRSODVPD�GH�*XDUDQi�5HJLQD�4XLQ]HQ�SHOR�

PDWHULDO�H�DSRLR�GH�/DERUDWyULR�
$R� IXQFLRQiULR� GD� (PEUDSD� $PD]{QLD� 2FLGHQWDO�� 0DQRHO� $OYLQR�

�1HFD���SHOD�DPL]DGH�H�DMXGD�LQFRQGLFLRQDO�QDV�DWLYLGDGHV�GH�FDPSR�
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$R� 3URI�� 'DQLHO� )XUWDGR�� SHODV� LPSRUWDQWHV� FRQWULEXLo}HV� QD� DQiOLVH�
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$R� ODERUDWRULVWD� /DPDUWLQH�� SHOD� DMXGD� H� RWLPLVPR� GXUDQWH� D� PLQKD�
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DGDSWDomR�LQLFLDO�DR�DPELHQWH�ODYUHQVH�*LOYDQ�0DUWLQV��)iWLPD��(GtOVRQ��$QQH��
0LFKHOD��3HGUR�+pOLR�H�0H\UHV��

$�WRGRV�TXH�FRQWULEXtUDP�SDUD�D�UHDOL]DomR�GHVWH�WUDEDOKR�
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6286$��1HOFLPDU�5HLV� 9DULDELOLGDGH�JHQpWLFD�H�HVWLPDWLYDV�GH�SDUkPHWURV�
JHQpWLFRV�HP�JHUPRSODVPD�GH�JXDUDQD]HLUR ��������S� 7HVH��'RXWRUDGR�HP�
$JURQRPLD�*HQpWLFD� H� 0HOKRUDPHQWR� GH� 3ODQWDV��� 8QLYHUVLGDGH� )HGHUDO� GH�
/DYUDV��/DYUDV�

2�JXDUDQD]HLUR��3DXOOLQLD�FXSDQD YDU��VRUELOLV �0DUW���'XFNH��p�XP�GRV�
FRPSRQHQWHV� GD� GLYHUVLGDGH� YHJHWDO� GD� UHJLmR� DPD]{QLFD� GH� UHFRQKHFLGD�
LPSRUWkQFLD� $V� SURSULHGDGHV� HVWLPXODQWHV� H� HQHUJpWLFDV� GD� FDIHtQD� QDWXUDO�
PRWLYDUDP�D�FULDomR�GR�PHUFDGR�GH�SURGXWRV�GHULYDGRV�GH�JXDUDQi��1D�UHJLmR�GH�
0DXpV��QR�HVWDGR�GR�$PD]RQDV��D�FXOWXUD�VH�HVWDEHOHFHX�WUDGLFLRQDOPHQWH�SHOD�
SURGXomR� DUWHVDQDO� GH� Sy� GH� JXDUDQi�� WRUQDQGR�VH� UHIHUrQFLD� UHJLRQDO� HP�iUHD�
SODQWDGD�SDUD�DWHQGHU�D�GHPDQGD�GH�H[WUDWRV�SDUD�LQG~VWULDV�GH�UHIULJHUDQWHV�GH�
PDUFDV� ORFDLV�H�GH�FRQVyUFLRV� LQWHUQDFLRQDLV��$�SHVTXLVD�LQLFLDO�FRP�D�HVSpFLH�
UHVXOWRX� HP� YiULRV� FORQHV� VHOHFLRQDGRV� SDUD� SURGXomR� GH� VHPHQWHV� VHFDV� H�
WROHUkQFLD� D� GRHQoDV�� SRUpP� D XWLOL]DomR� PDLV� LQWHQVLYD� GR� JHUPRSODVPD� QDV�
SUy[LPDV� HWDSDV� GR� SURJUDPD� GH� PHOKRUDPHQWR� GD� HVSpFLH� H[LJH� XP� PDLRU�
FRQKHFLPHQWR� GD� YDULDELOLGDGH� JHQpWLFD� FRQVHUYDGD�� 1HVWH� WUDEDOKR�� IRUDP�
GHVHQYROYLGRV� GRLV� HVWXGRV� FRPSOHPHQDWDUHV� YLVDQGR� REWHU� LQIRUPDo}HV�
JHQpWLFDV� H� IHQRWtSLFDV�� TXH� DPSOLHP� DV� SHUVSHFWLYDV� GH� DSURYHLWDPHQWR� GR�
JHUPRSODVPD� SHOR� SURJUDPD� GH� PHOKRUDPHQWR� GR� JXDUDQi�� 1R� SULPHLUR�� RV�
REMHWLYRV�IRUDP�DYDOLDU�D�GLYHUJrQFLD�JHQpWLFD�GH�FORQHV�GD�FROHomR��SRU�PHLR�GH�
PHGLGDV�GH�VLPLODULGDGHV�REWLGDV�FRP�GDGRV�GH�5$3'�H�GH�FORQHV�XWLOL]DGRV�QR�
PHOKRUDPHQWR�� SRU� PHLR� GD� GLVWkQFLD� JHQHUDOL]DGD� GH� 0DKDODQRELV� HVWLPDGD�
FRP�GDGRV�GH�FDUDFWHUHV�UHODFLRQDGRV�j�SURGXomR�GH�IUXWRV��1R�RXWUR��R�REMHWLYR�
IRL�HVWLPDU�SDUkPHWURV�JHQpWLFRV�SDUD�VHWH�FDUDFWHUHV�GH�IUXWRV�HP�FORQHV�HOLWH�GH�
JXDUDQi��$� YDULDomR� H[LVWHQWH� QR� JHUPRSODVPD� IRL� HILFLHQWHPHQWH� LGHQWLILFDGD�
SRU�DYDOLDo}HV�PROHFXODUHV�H�IHQRWtSLFDV��SRUpP�VHP�DVVRFLDomR�FRP�RV� ORFDLV�
GH�FROHWD��$�HOHYDGD�FRUUHODomR��U� ��������HQWUH�DV�VLPLODULGDGHV�GH�5$3'�H�
DV�GLVWkQFLDV�JHQHUDOL]DGDV�GH�0DKDODQRELV��FRQVLGHUDQGR�VRPHQWH�DV�PpGLDV�H�
RV� H[WUHPRV� GDV� HVWLPDWLYDV�� SHUPLWLX� D� SUHGLomR� GH� TXH� RV� FORQHV� &,5�����
&0$�����&08���� H�&08���� VmR�PDLV� DSURSULDGRV�SDUD�JHUDU� FRPELQDo}HV�
VXSHULRUHV� HP� XP� SURJUDPD� GH� FUX]DPHQWRV�� $� UD]RiYHO� KHUGDELOLGDGH� GR�
FDUiWHU� Q~PHUR� WRWDO� GH� IUXWRV� QRUPDLV� SRU� FDFKR� �������� H� VXD� FRUUHODomR�
IHQRWtSLFD�SRVLWLYD�FRP�SHVR�PpGLR�GH�FDFKR���������DSRQWDP�D�LPSRUWkQFLD�
GHVVHV�GRLV�FDUDFWHUHV�FRPR�FRPSRQHQWHV�GH�SURGXomR�
&RPLWr�GH�RULHQWDomR��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��2ULHQWDGRU�
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6286$�� 1HOFLPDU� 5HLV� *HQHWLF� YDULDELOLW\� DQG� HVWLPDWLRQ� RI� JHQHWLF�
SDUDPHWHUV� LQ� JXDUDQD� WUHH� JHUPSODVP ������ ��S�� 7KHVLV� �'RFWRU� LQ�
$JURQRP\�*HQHWLFV� DQG� 3ODQW� %UHHGLQJ�� ± 8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV��
/DYUDV�

*XDUDQD� WUHH� �3DXOOLQLD� FXSDQD YDU�� VRUELOLV �0DUW��� 'XFNH�� LV� RQH�
FRPSRQHQW� RI� WKH� SODQW� GLYHUVLW\� IRXQG� LQ� WKH� $PD]RQ� 5HJLRQ� DQG� DOVR�ZHOO�
NQRZQ�IRU�LWV�LPSRUWDQFH��7KH�VWLPXODQW�DQG�HQHUJL]LQJ�SURSHUWLHV�SURYLGHG�E\�
LWV� QDWXUDO� FDIIHLQH� KDYH� HQFRXUDJHG� D� PDUNHW� FRPSRVHG� RI� SURGXFWV� IURP�
JXDUDQD��$URXQG�WKH�UHJLRQ�RI�0DXpV�LQ�WKH�6WDWH�RI�$PD]RQDV��D�ORFDO�FXOWXUH�
JDYH� RULJLQ� WR� D� VWLOO� UDWKHU� SULPLWLYH� SURGXFWLRQ� RI� JXDUDQD� SRZGHU�� DV� D�
FRQVHTXHQFH�WKH�UHJLRQ�EHFDPH�D�UHIHUHQFH�DV�SODQWHG�DUHD�WR�VXSSO\�WKH�GHPDQG�
IRU�H[WUDFWV�XVHG�E\�ORFDO�DQG�LQWHUQDWLRQDO�VRIW�GULQN�PDQXIDFWXUHV��7KH�LQLWLDO�
UHVHDUFK�RI�WKH�VSHFLH�UHVXOWHG�LQ�VHYHUDO�FORQHV�VHOHFWHG�IRU�ERWK�SURGXFWLRQ�RI�
GULHG�VHHGV�DQG� WROHUDQFH�DJDLQVW�GLVHDVHV��+RZHYHU� WKH�PRUH� LQWHQVLYH�XVH�RI�
JHUPSODVP� GXULQJ� WKH� QH[W� SKDVHV� RI� WKH� VSHFLH� EUHHGLQJ�SURJUDP�GHPDQGV� D�
EHWWHU� NQRZOHGJH� RI� WKH� SUHVHUYHG� JHQHWLF� YDULDELOLW\�� ,Q� WKLV� UHVHDUFK� ZHUH�
GHYHORSHG�WZR�FRPSOHPHQWDU\�VWXGLHV�DLPLQJ�WR�REWDLQ�SKHQRW\SLF�DQG�JHQHWLF�
LQIRUPDWLRQ��WR�LQFUHDVH�WKH�XVH�RI�JXDUDQD�JHUPSODVP�LQ�WKH�EUHHGLQJ�SURJUDP��
7KH� ILUVW� VWXG\� DLPHG� WR� DVVHVV� WKH JHQHWLF� GLYHUJHQFH� RI� FORQHV� IURP� WKH�
FROOHFWLRQ�� WKURXJK� VLPLODULW\� PHDVXUHPHQWV� IURP� 5$3'� PDUNHUV� DQG��
GLYHUJHQFH� RI� EUHHGLQJ� FORQHV� WKURXJK� 0DKDODQRELV� JHQHUDOL]HG� GLVWDQFH�
HVWLPDWHG�IURP�FKDUDFWHUV�UHODWHG�WR�IUXLW�SURGXFWLRQ��7KH�VHFRQG�VWXG\�DLPHG�WR�
HVWLPDWH�JHQHWLF�SDUDPHWHUV�IRU�VHYHQ�IUXLW�FKDUDFWHUV�LQ�HOLWH�FORQHV�RI�JXDUDQD��
7KH�H[LVWLQJ�YDULDWLRQ�LQ�WKH�JHUPSODVP�KDV�EHHQ�HIIHFWLYHO\�LGHQWLILHG�WKURXJK�
PROHFXODU� DQG� SKHQRW\SLF� HYDOXDWLRQV�� EXW� ZLWKRXW� DQ\� DVVRFLDWLRQV� ZLWK� WKH�
VDPSOLQJ� ORFDWLRQ�� 7KH� KLJK� FRUUHODWLRQ� �U ������� EHWZHHQ� VLPLODULW\�
PHDVXUHPHQWV�IURP�5$3'�DQG�0DKDODQRELV�GLVWDQFH��WDNLQJ�LQWR�DFFRXQW�RQO\�
WKH� DYHUDJH� DQG� H[WUHPH� HVWLPDWHV�� DOORZHG� WR� SUHGLFW� WKDW� FORQHV� &,5�����
&0$����� &08���� DQG� &08���� DUH� WKH�PRVW� SURPLVLQJ� WR� EH� FURVVHG� LQ� D�
EUHHGLQJ�SURJUDP��7KH�UHDVRQDEOH�KHULWDELOLW\�RI� WRWDO�QXPEHU�RI�QRUPDO�IUXLWV�
SHU�EXQFK���������DQG�LWV�SRVLWLYH�SKHQRW\SLF�FRUUHODWLRQ�ZLWK�WKH�DYHUDJH�EXQFK�
ZHLJKW���������LQGLFDWH�WKH�LPSRUWDQFH�RI�WKHVH�WZR�FKDUDFWHUV�DV�SURGXFWLRQ�
FRPSRQHQWV�

*XLGDQFH�&RPLWWHH��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��$GYLVRU�
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2�JXDUDQD]HLUR��3DXOOLQLD�FXSDQD YDU��VRUELOLV �0DUW���'XFNH��p�XP�GRV�
FRPSRQHQWHV� GD� GLYHUVLGDGH� YHJHWDO� GD� UHJLmR� DPD]{QLFD� GH� UHFRQKHFLGD�
LPSRUWkQFLD�VRFLDO�H�FXOWXUDO��$�GRPHVWLFDomR�H�GLVWULEXLomR�GD�HVSpFLH�FRQWDUDP�
FRP� D� SDUWLFLSDomR� GRV� LQGtJHQDV�� TXH� XWLOL]DYDP� DV� VHPHQWHV� SDUD� FXUD� GH�
GRHQoDV� H� FRPR� IRQWH� GH� HQHUJLD�� $V� VHPHQWHV� GH� JXDUDQi� FRQWrP� HOHYDGRV�
QtYHLV� GH� FDIHtQD� ������ D� ������ H� SHTXHQDV� TXDQWLGDGHV� GH� WHREURPLQD� H�
WHRILOLQD� �0HXUHU�*ULPHV� HW� DO��� ������� $V� SURSULHGDGHV� HVWLPXODQWHV� H�
HQHUJpWLFDV� GD� FDIHtQD� QDWXUDO� PRWLYDUDP� D� FULDomR� GR� PHUFDGR� GH� SURGXWRV�
GHULYDGRV�GH�JXDUDQi�H�D�H[SORUDomR�DJUtFROD�GD�HVSpFLH�

$� HVSpFLH� VH� HVWDEHOHFHX� FRPR� FXOWXUD� DSyV� D� DSURYDomR� GD� /HL� Q���
�������GH�����������GHQRPLQDGD��/HL GRV�6XFRV���TXH�JDUDQWH�R FRQVXPR�GH�XPD�
TXDQWLGDGH�PtQLPD� GH� ���J� H�Pi[LPD� GH� �J� GH� VHPHQWHV� GH� JXDUDQi�� RX� VHX�
HTXLYDOHQWH� HP� H[WUDWR� SRU� OLWUR� GRV� UHIULJHUDQWHV� GHQRPLQDGRV� GH� JXDUDQi�
�%UDVLO�� ������� $VVLP�� R� UHIULJHUDQWH� JXDUDQi� p� REULJDGR� SRU� OHL� D� FRQWHU�� QR�
PtQLPR�� ���� PJ� GH� VHPHQWH� GH� JXDUDQi� SRU� ���� PO� �0HXUHU�*ULPHV� HW� DO���
������

$V� LQIRUPDo}HV�TXDQWR� j�RULJHP�H� HVWUXWXUD�JHRJUiILFD�GD�GLYHUVLGDGH�
GR�JXDUDQD]HLUR�VmR�GLYHUJHQWHV��HQWUHWDQWR�SUHYDOHFH�D�RSLQLmR�GH�ERWkQLFRV�H�
GH�SURGXWRUHV�WUDGLFLRQDLV�GH�TXH�D�HVSpFLH�IRL�GLIXQGLGD�DWp�D�UHJLmR�GH�0DXpV��
QR�EDL[R�5LR�1HJUR��1HVVD�UHJLmR��D�FXOWXUD�VH�HVWDEHOHFHX�WUDGLFLRQDOPHQWH�SHOD�
SURGXomR�DUWHVDQDO�GH�Sy��EDVW}HV�H�[DURSHV�GH�JXDUDQi��DWXDOPHQWH�� WRUQRX�VH�
UHIHUrQFLD�UHJLRQDO�HP�iUHD�SODQWDGD SDUD�DWHQGHU�j�GHPDQGD�GH�H[WUDWRV�SDUD�DV�
LQG~VWULDV�GH�UHIULJHUDQWHV�GH�PDUFDV�ORFDLV�H�GH�FRQVyUFLRV�LQWHUQDFLRQDLV�

$�SURGXomR�QDFLRQDO�GH�JXDUDQi�HVWi�HVWLPDGD�HP�������WRQHODGDV�DQR��
FRP� iUHD� SODQWDGD� GH� ������� KD� �,%*(�� �������'D� GHPDQGD� GH� DPrQGRDV� GH�
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JXDUDQi�� FHUFD� GH� ���� GHVWLQDP�VH� jV� LQG~VWULDV� GH� UHIULJHUDQWHV� H� ���� VmR�
FRPHUFLDOL]DGRV�QD�IRUPD�GH�SURGXWRV�DUWHVDQDLV��&UDYR���������

$� FXOWXUD� HQFRQWUD�VH� HP� IUDQFD� H[SDQVmR� QR� HVWDGR� GR� $PD]RQDV�
VHQGR�RV�SULQFLSDLV SURGXWRUHV��RV�PXQLFtSLRV�GH ,UDQGXED��3DULQWLQV��,WDFRDWLDUD��
%DUUHLULQKD�� %RD 9LVWD� GRV� 5DPRV�� 0DQDFDSXUX�� 0DXpV�� 8UXFDUi� H� 0DQDXV��
7DPEpP��FUHVFHX�QDV�UHJL}HV�HFRORJLFDPHQWH�IDYRUiYHLV�j�FXOWXUD��FRPR� UHJLmR�
FDFDXHLUD�GD�%DKLD��PXQLFtSLRV�GH�9DOHQoD��7DSHURi��1LOR�3HoDQKD��&DPDPX H�
,WXEHUi�� 3DUi�� PXQLFtSLR� GH� $OWDPLUD�� 5RQG{QLD� QRUWH� GR� 0DWR� *URVVR��
PXQLFtSLR� GH� $OWD� )ORUHVWD� H� $FUH�� PXQLFtSLRV� GH� &UX]HLUR� GR� 6XO� H�0kQFLR�
/LPD��QR�9DOH�GR�-XUXi��1DVFLPHQWR�)LOKR�	�$WURFK��������

$R�ORQJR�GDV�GXDV�~OWLPDV�GpFDGDV��D�(PEUDSD�$PD]{QLD�2FLGHQWDO�WHP�
FRQFHQWUDGR� HVIRUoRV� SDUD� UHXQLU� D� YDULDELOLGDGH� JHQpWLFD� HP� FROHomR� GH�
JHUPRSODVPD� HP� FDPSR�� YLVDQGR� j� VXD� H[SORUDomR� LPHGLDWD� QR� SURJUDPD� GH�
PHOKRUDPHQWR�� $� SHVTXLVD� FRP� R� JHUPRSODVPD� FROHWDGR� UHVXOWRX� HP� YiULRV�
FORQHV�VHOHFLRQDGRV��SRUpP��SDUD�DXPHQWDU�DV�SRVVLELOLGDGHV�GH�JDQKRV�DGLFLRQDLV�
IXWXURV�WDPEpP�HVWi�SUHYLVWR�R�HPSUHJR�GH�VHOHomR�UHFRUUHQWH��$�XWLOL]DomR�PDLV�
LQWHQVLYD�GR�JHUPRSODVPD�QDV�SUy[LPDV�HWDSDV�GR�SURJUDPD�GH�PHOKRUDPHQWR�
H[LJH�PDLRU�FRQKHFLPHQWR�GD�YDULDELOLGDGH�JHQpWLFD�FRQVHUYDGD�

&RQVLGHUDQGR� D� LQFRQVLVWrQFLD� GDV� LQIRUPDo}HV� VREUH� D� GLVWULEXLomR�
JHRJUiILFD� GR� JXDUDQi� H� R� SURFHVVR� PLJUDWyULR� GD� SURGXomR� IDPLOLDU� TXH�
QRUPDOPHQWH�HQYROYH�D�GLVVHPLQDomR�GH�HVSpFLHV�YHJHWDLV�QD�UHJLmR��SUHVXPH�VH�
D�RFRUUrQFLD�GH�UHGXQGkQFLDV�QD�FROHomR��$OpP�GLVVR��D�GLYHUVLGDGH�GD�FROHomR�
SRGH�HVWDU�UHGX]LGD�HP�IXQomR�GRV�SURFHVVRV�GH�DPRVWUDJHQV�H�FROHWDV�GLULJLGDV�
SDUD�JHQyWLSRV�H�SURFHGrQFLDV�FRP�FDUDFWHUtVWLFDV�GH�LQWHUHVVH�LPHGLDWR��

3RU� RXWUR� ODGR�� D� VXEVWLWXLomR� GRV� DQWLJRV� SODQWLRV�� SURSDJDGRV� SRU�
VHPHQWHV��SRU�FORQHV�VXSHULRUHV�SRGHUi�OHYDU�D�XPD�UHGXomR�GD�YDULDELOLGDGH�GRV�
FXOWLYRV�� HP� ORQJR� SUD]R��$VVLP�� LQIRUPDo}HV� JHQpWLFDV� H� IHQRWtSLFDV� VREUH� R�
JHUPRSODVPD�� FRQVHUYDGR� H� XWLOL]DGR�� VHUmR� SURStFLDV� SDUD� DX[LOLDU� QD�
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LPSOHPHQWDomR� GH� QRYRV� SURFHGLPHQWRV� GH� VHOHomR�� LGHQWLILFDU� FDUDFWHUHV�
SRWHQFLDLV�SDUD�DYDOLDo}HV�QD�IDVH�SURGXWLYD��FRQVWDWDU�IDOKDV�RX�GXSOLFLGDGHV�GH�
JHUPRSODVPD�H�IXQGDPHQWDU�D�GHFLVmR�GH�HQULTXHFLPHQWR�GD�FROHomR�

1HVWH� WUDEDOKR�� RV� REMHWLYRV� IRUDP� JHUDU� LQIRUPDo}HV� VREUH� D�
GLYHUJrQFLD� JHQpWLFD� SDUD� RV� GLYHUVRV� FORQHV� GD� FROHomR� H� HVWLPDU� SDUkPHWURV�
JHQpWLFRV�HP�FDUDFWHUHV�UHODFLRQDGRV�FRP�D�SURGXomR�GH�IUXWRV�YLVDQGR�DPSOLDU�
DV�SHUVSHFWLYDV�GH�DYDQoR�JHQpWLFR�QR�SURJUDPD�GH�PHOKRUDPHQWR�GH�JXDUDQi��
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����*XDUDQD]HLUR��3DXOOLQLD�FXSDQD YDU��VRUELOLV �0DUW���'XFNH�

$� HVSpFLH� p� XP� GRV� FRPSRQHQWHV� GD� IORUD� DPD]{QLFD� TXH� WHYH� VXD�
XWLOL]DomR� GHVFREHUWD� SHORV� SRYRV� LQGtJHQDV�� TXH� XWLOL]DYDP� DV� VHPHQWHV� HP�
ULWXDLV� GH� FXUD� GH� GRHQoDV� H� FRPR� IRQWH� GH� HQHUJLD�� $V� SURSULHGDGHV�
HVWLPXODQWHV� GDV� VHPHQWHV� GH� JXDUDQi� H[SDQGLUDP� VXDV� SRVVLELOLGDGHV� GH�
PHUFDGR�H� LQFHQWLYDUDP�D� WUDQVLomR�GD� DWLYLGDGH�GH� H[WUDWLYLVPR�SDUD�FXOWLYRV�
FRPHUFLDLV�� (P� UD]mR� GLVVR�� DV� SHVTXLVDV� LQLFLDLV� UHDOL]DGDV FRP� R� JXDUDQi�
HQIDWL]DYDP�SULQFLSDOPHQWH�R FDUiWHU�TXtPLFR��EURPDWROyJLFR�H�IDUPDFrXWLFR�GH�
VXDV�VHPHQWHV�H�VXDV DSOLFDo}HV�WHUDSrXWLFDV��6RX]D�HW�DO���������

$� H[SORUDomR� GD� HVSpFLH� HP� SODQWLRV� FRPHUFLDLV� DJUHJD� YDORUHV� SDUD�
SURGXWRUHV�� GLUHWDPHQWH� SHOD� HODERUDomR� GH� SURGXWRV� QDWXUDLV�� FRPR� R� Sy� GH�
JXDUDQi� XVDGR� QR� SUHSDUR� GH� VXFRV� RX� LQGLUHWDPHQWH� FRPR� IRQWH� GH�PDWpULD�
SULPD� SDUD� DSURYHLWDPHQWR� GD� FDIHtQD� QDWXUDO� QD� LQGXVWULDOL]DomR� GH� SURGXWRV�
PHGLFLQDLV� H� UHIULJHUDQWHV�� 3DUD� %HQOHNHKDO� HW� DO�� �������� D SURGXomR� QmR�
FRQVHJXH�VDWLVID]HU�j�GHPDQGD�FUHVFHQWH�H�SDUD�TXH�R�JXDUDQi�RFXSH�VHX�OXJDU�
QR� PHUFDGR� LQWHUQDFLRQDO� VHUi� SULRULWiULR� R� PHOKRUDPHQWR� GD� SURGXomR� GDV�
SODQWDV�H�GD�TXDOLGDGH�GRV�JUmRV��VHJXLGR�GD�FORQDJHP�GR�PDWHULDO�VHOHFLRQDGR�

����� 2ULJHP�H�GRPHVWLFDomR

$� SULPHLUD� LQIRUPDomR� TXH� VH� WHP� VREUH� R� JXDUDQi�� GDWD� GH� ������
IRUQHFLGD�SRU�%HWHQGRUI��VXSHULRU�MHVXtWD�GD�&RPSDQKLD�GH�-HVXV�GR�0DUDQKmR��
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TXH�R� HQFRQWURX�HQWUH�RV� tQGLRV�$QGLUiV�� GXUDQWH� D�YLDJHP� UHDOL]DGD�SHOR�5LR�
$PD]RQDV��6FKPLGW��������

$ GHOLPLWDomR�GR�FHQWUR�GH�RULJHP�GH�JXDUDQi�p�FRQWURYHUWLGD��HPERUD�
VHMD� DFHLWD� D� iUHD� FRPSUHHQGLGD� SHOD� EDFLD� DPD]{QLFD�� 2� UHODWR� PDLV� DQWLJR�
GHVFUHYH� D� GLVVHPLQDomR� GD� HVSpFLH� GR� DOWR� 2UHQRFR� H� DOWR� 5LR� 1HJUR�
YHQH]XHODQR�� SDUD� R� EDL[R� 5LR� 1HJUR�� QD� UHJLmR� GH� 0DXpV� QR� $PD]RQDV��
GHOLPLWDGD� SHORV� ULRV� 0DGHLUD�� 0DXpV� H� 3DUDQi� GRV� 5DPRV �'XFNH�� ������� $�
RXWUD�SURSRVWD�GH�FHQWUR�GH�RULJHP�p�R�PXQLFtSLR�GH�6DQWDUpP��QR�HVWDGR�GR�3DUi��
RQGH�IRL HQFRQWUDGR�HP�HVWDGR�SURYDYHOPHQWH�HVSRQWkQHR�HP�XP�ORFDO�VHP�VLQDLV�
GH�Q~FOHRV�GH�DQWLJDV�FLYLOL]Do}HV��&DYDOFDQWH���������$VVLP��R�JXDUDQi�SRGH�WHU�
PLJUDGR� SDUD� D� UHJLmR� GH� 0DXpV�� QR� HVWDGR� GR� $PD]RQDV�� GHVFHQGR� RV� 5LRV�
1HJUR�RX�$PD]RQDV��

$WXDOPHQWH�� QmR� Ki� HYLGrQFLDV� GH� RFRUUrQFLD� GH� SRSXODo}HV� RX�
VXESRSXODo}HV� QDWXUDLV�� SUHYDOHFHQGR� D� RSLQLmR� HQWUH� ERWkQLFRV� GH� TXH� D�
H[LVWrQFLD�GD�HVSpFLH�HVWHMD�OLPLWDGD�DR�HVWDGR�FXOWLYDGR��1HVVH�VHQWLGR��/OHUDV�
������� FRPHQWD� TXH� DV� LQIRUPDo}HV� GLVSRQtYHLV� VXJHUHP� TXH� DLQGD� KRMH� RV�
tQGLRV� PDXpV� LQWURGX]HP� PDWHULDLV� VLOYHVWUHV� HP� VHXV� FXOWLYRV�� HPERUD� R�
JXDUDQi�VHMD�FRQKHFLGR�VRPHQWH�HP�FRQGLo}HV�GH�FXOWLYR�

*HRJUDILFDPHQWH�� VmR� GHVFULWDV� GXDV� YDULHGDGHV� GH� JXDUDQi� �'XFNH��
������3LUHV���������$�3DXOOLQLD�FXSDQD YDU��FXSDQD��FRQKHFLGD�FRPR�JXDUDQi�QD�
$PD]{QLD�EUDVLOHLUD�H�FXSDQD�QD�&RO{PELD��HVWi�FRQFHQWUDGD�QD�UHJLmR�GR�$OWR�
2ULQRFR�DWp�D�FDEHFHLUD�GR�5LR�1HJUR��$�RXWUD�YDULHGDGH��3DXOOLQLD�FXSDQD�YDU��
VRUELOLV��p�R�JXDUDQi�FXOWLYDGR�H�GLVWULEXtGR�QD�$PD]{QLD�&HQWUDO��

$V�YDULHGDGHV� IRUDP�GRPHVWLFDGDV�SHORV� LQGtJHQDV�GDV� WULERV�0DXpV�H�
$QGLUiV��QR�%DL[R�$PD]RQDV��YDU��VRUELOLV��H�RV�%DUHV��QR�$OWR�GR�5LR�1HJUR�
�YDU��FXSDQD���HODV�GLIHUHQFLDP�VH�SULQFLSDOPHQWH�QR�WDPDQKR��IRUPD�H�FRU�GRV�
IUXWRV��1R�DOWR�GR�5LR�1HJUR�� D�YDULHGDGH�FXSDQD IRL� LQFRUSRUDGD�DRV�KiELWRV�
DOLPHQWDUHV� GRV� FRORQL]DGRUHV� H� YLDMDQWHV� GD� UHJLmR�� SRUpP� VHP� VHU� GLIXQGLGD�



�

IRUD�GH�VHX�KDELWDW�QDWXUDO��1R�%DL[R�$PD]RQDV��D�YDULHGDGH�VRUELOLV WHYH�DPSOD�
DFHLWDomR� H� GLVVHPLQDomR� GH� VXDV� VHPHQWHV�� GHVGH� D� FKHJDGD� GRV� SULPHLURV�
FRORQL]DGRUHV��/KHUDV���������WRUQDQGR�VH�D�HVSpFLH�QDWLYD�PDLV�LPSRUWDQWH�SDUD�
D�HFRQRPLD�ORFDO�

$� FRPSUHHQVmR�GR� QtYHO� GH� HYROXomR�GDV� HVSpFLHV� UHTXHU� LQIRUPDo}HV�
VREUH�DV�IRUoDV�HYROXFLRQiULDV�RSHUDQGR�QDV�SRSXODo}HV�H�VXDV�FRQVHT�rQFLDV�QD�
GLYHUJrQFLD� JHQpWLFDV� LQWUD� H� LQWHUSRSXODFLRQDO� �/\QFK� HW� DO��� ������� $OODUG�
������� GHVWDFD� D� LPSRUWkQFLD� GDV� GXDV� IRUoDV� GH� VHOHomR�� DUWLILFLDO� H� QDWXUDO��
DWXDQGR�GH�IRUPD�FRPELQDGD�RX�HP�VHQWLGRV�RSRVWRV�SDUD�DGDSWDomR�H�SURGXomR�
GDV�HVSpFLHV�FXOWLYDGDV��%UXVK��������DFUHVFHQWD�TXH�DV�HVSpFLHV�GRPHVWLFDGDV�
WrP� VLGR� PRGLILFDGDV� HP� UHODomR� D� VHXV� SDUHQWHV� VHOYDJHQV�� GLVSHUVDV� H�
DGDSWDGDV�D�QRYRV�DPELHQWHV��RQGH�VmR�PRGHODGDV�SDUD�DWHQGHU�jV�QHFHVVLGDGHV�
KXPDQDV��

$SHVDU�GH�VHU�XPD�HVSpFLH�SUp�FRORPELDQD��D�SODQWD�GH�JXDUDQi�SDUHFH�
WHU� VRIULGR� PDLV� LQWHUIHUrQFLD� HP� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� SURGXomR� GH�
VHPHQWHV� GR� TXH� DTXHOHV� UHODFLRQDGRV� FRP� D� DGDSWDomR� HFRJHRJUiILFD�� (VVHV�
DVSHFWRV� VmR� LPSRUWDQWHV� SDUD� HQWHQGHU� DV� SRVVtYHLV� UD]}HV� GD� LQH[LVWrQFLD� GH�
XPD� HVWUXWXUDomR� SRSXODFLRQDO� JHRJUiILFD� H� VXDV� LPSOLFDo}HV� QD� FROHWD��
FRQVHUYDomR�H�XWLOL]DomR�GH�UHFXUVRV�JHQpWLFRV�QR�JXDUDQi�

����� %RWkQLFD�H�VLVWHPD�UHSURGXWLYR

2� JXDUDQD]HLUR�� IDPtOLD� 6DSLQGDFHDH�� p� XPD� SODQWD� SHUHQH� DUEXVWLYD��
OHQKRVD�H�WUHSDGHLUD��TXH�SRGH�DWLQJLU�DWp����PHWURV�GH�DOWXUD�TXDQGR�WHP�FRPR�
VXSRUWH�RXWUDV�iUYRUHV��$�LQIORUHVFrQFLD��HP�IRUPD�GH�FDFKR��PHGH�FHUFD�GH����
FP� GH� FRPSULPHQWR�� 2� IUXWR� p� XPD� FiSVXOD� GHLVFHQWH� GH� FRU� YHUPHOKD� D�
DODUDQMDGD��TXH�TXDQGR�PDGXUR��DEUH�SDUFLDOPHQWH��GHL[DQGR�DSDUHFHU�D�VHPHQWH�
FDVWDQKR�HVFXUD�HQYROWD�SDUFLDOPHQWH�SRU�XPD�SHOtFXOD�EUDQFD��GHQRPLQDGD�GH�



�

DULOR� �6RX]D� HW� DO��� �������$V� VHPHQWHV� QRUPDOPHQWH� WrP� IRUPD� DUUHGRQGDGD��
SRUpP�SRGHP�DVVXPLU� IRUPDV�GLIHUHQWHV�FRQIRUPH�VHMDP�RULXQGDV�GH�FiSVXODV�
RERYDGDV�RX�REODWDV�FRP�XPD��GXDV��WUrV�RX�PDLV�VHPHQWHV��&RUUrD���������

$� HVSpFLH� DSUHVHQWD�PHFDQLVPRV�PRUIROyJLFRV� IDYRUiYHLV� j� DORJDPLD��
HPERUD� DV� IORUHV� XQLVVH[XDGDV� PDVFXOLQDV� H� IHPLQLQDV� HVWHMDP� SUHVHQWHV� QD�
PHVPD� LQIORUHVFrQFLD�� 2V� SLFRV� GH� IORUDomR�� PDVFXOLQD� H� IHPLQLQD�� VmR�
GHVVLQFURQL]DGRV� �*RQGLP���������$V�HVWUXWXUDV�IORUDLV�VmR�FODVVLILFDGDV�FRPR�
SVHXGR�KHUPDIURGLWDV� SRU� DSUHVHQWDUHP� IORUHV� PDVFXOLQDV� FRP� RYiULR�
UXGLPHQWDU�H�IORUHV�IHPLQLQDV�QRUPDLV��PDV�FRP�DQWHUDV�LQGHLVFHQWHV��&DUUDQ]D�
HW�DO�� ������

3HVTXLVDV� FRPSOHPHQWDUHV�GH�ELRORJLD� IORUDO� FRPSURYDUDP�D�DORJDPLD�
GR�JXDUDQi��SRUpP�VHP�GHVFDUWDU�D�RFRUUrQFLD�GH�DXWRIHFXQGDo}HV�QDWXUDLV�FRP�
D� DMXGD� GRV� LQVHWRV� SROLQL]DGRUHV�� (VFREDU� 	� &RUUrD� ������� FRQVWDWDUDP� D�
IORUDomR� VLPXOWkQHD� GRV� GRLV� VH[RV� QR� &DPSR� ([SHULPHQWDO� GH� 0DXpV� H�
FRQVHJXLUDP�r[LWR� QD� SURGXomR�GH� VHPHQWHV� SRU� DXWRIHFXQGDo}HV� FRQWURODGDV��
VXJHULQGR� D� DXVrQFLD� GH� DXWR�LQFRPSDWLELOLGDGH� QR� JXDUDQD]HLUR��'HSHQGHQGR�
GR� WDPDQKR� GD� SRSXODomR�� D� HVSpFLH� SRGH� VHU� FRQVLGHUDGD� LQWHUPHGLiULD�� FRP�
JUDXV�YDULDGRV�GH�SROLQL]DomR�FUX]DGD�H�JHLWRQRJDPLD��(VFREDU�HW�DO�� ����D���

������9DULDELOLGDGH�IHQRWtSLFD�

$� YDULDELOLGDGH� GR� JXDUDQi� YHP� VHQGR� HVWXGDGD� HP� JHUPRSODVPD�
FXOWLYDGR�� WDQWR� HP� iUHDV� GH� SURGXWRUHV� WUDGLFLRQDLV� FRPR� HP� iUHDV�
H[SHULPHQWDLV� S~EOLFDV� H� SULYDGDV�� FRQVWLWXLQGR�VH� QD� SULQFLSDO� IRQWH� GH�
FRQKHFLPHQWR�SDUD�D�VHOHomR�GH�JHQyWLSRV�FRP�FDUDFWHUtVWLFDV�FRPHUFLDLV�

$�SULPHLUD�LQLFLDWLYD�GH�DSURYHLWDPHQWR�GD�YDULDomR�SDUD�ILQV�GH�VHOHomR�
IRL� FRP� EDVH� QRV� FDUDFWHUHV� LQWHQVLGDGH� GH� IORUDomR�� FDUDFWHUtVWLFDV� GR� IUXWR��
SURGXomR�GH�VHPHQWHV�VHFDV�H�UHVLVWrQFLD�D�SUDJDV�H�GRHQoDV��*RQoDOYHV���������



�

6HOHo}HV� IHQRWtSLFDV� GH� PDWUL]HV� VXSHULRUHV�� VRE� D� FRRUGHQDomR� GD� (PEUDSD�
$PD]{QLD�2FLGHQWDO��WLYHUDP�LQLFLR�HP�������QR�&DPSR�([SHULPHQWDO�GH�0DXpV�
�1DVFLPHQWR�)LOKR�HW�DO����������

1DV�SULPHLUDV�VHOHo}HV��DSOLFDGDV�SRU�&RUUrD�	�(VFREDU���������IRUDP�
DGRWDGRV� RV� FULWpULRV� GH� FRQIRUPDomR� GH� FRSD�� WROHUkQFLD� D� GRHQoDV�� IORUDomR�
DEXQGDQWH� H� SURGXomR�� (VVDV� H[SHULrQFLDV� IRUDP� GHFLVLYDV� SDUD� R�
GLUHFLRQDPHQWR� GDV� SHVTXLVDV� FRP� JXDUDQi�� LQFOXVLYH�� SDUD� D� GHILQLomR� GRV�
SULQFLSDLV� FDUDFWHUHV� D� VHUHP� HVWXGDGRV� QRV� SURFHVVRV� GH� DYDOLDomR��
FDUDFWHUL]DomR�H�FORQDJHP�GH�JHQyWLSRV�VXSHULRUHV�

$VVLP��DYDQoRV�QDV�SHVTXLVDV�FRP�D�FXOWXUD�RFRUUHUDP�VRPHQWH�D�SDUWLU�
GH ������ FRP�D� FULDomR� GH� XP�3URJUDPD�1DFLRQDO� GH�3HVTXLVD� FRP�*XDUDQi�
SHOD (PEUDSD��SRU�PHLR�GH�VXD�8QLGDGH�GH�([HFXomR�GH�3HVTXLVDV�GH�ÆPELWR
(VWDGXDO�GH�0DQDXV��8HSDH�GH�0DQDXV���1R�PHVPR�DQR��D�VHOHomR�GH�SODQWDV�
PDWUL]HV� WDPEpP� IRL� LQLFLDGD�QR�&DPSR�([SHULPHQWDO�GH�0DQDXV� �(VFREDU�	�
&RUUrD��������

$� SURGXomR� GH� DPrQGRD� VHFD� p� D� SULQFLSDO� FDUDFWHUtVWLFD� GH� LQWHUHVVH�
HFRQ{PLFR�GR�JXDUDQi��1D�SULPHLUD�VHOHomR��UHDOL]DGD�HP�SODQWLRV�H[SHULPHQWDLV�
D� SURGXomR� PpGLD� SRU� SODQWD� YDULRX� GH� ���NJ� D� ���NJ� GH� DPrQGRD� VHFD��
HYLGHQFLDQGR� D� DPSOD� YDULDELOLGDGH� HQWUH� SODQWDV� SDUD� SURGXomR� �&RUUrD� 	�
(VFREDU�� ������� 3ODQWDV� PDWUL]HV� FRP� SURGXomR� DFLPD� GH� ���NJ�SODQWD� GH�
DPrQGRD�VHFD�IRUDP�SURVSHFWDGDV�HP�SODQWLRV�FRP�TXDWUR�DQRV�GH�LGDGH��VHQGR�
PDLV� IUHT�HQWHV� SURGXo}HV� SUy[LPDV� GD� PpGLD� �����NJ�SODQWD�� DSHVDU� GD�
SURGXomR�Pi[LPD�GH����NJ�SODQWD�GH�DPrQGRD�VHFD��(VFREDU�	�&RUUrD���������

$V�DPSOLWXGHV�GH�YDULDomR�GH�FDUDFWHUHV�TXDQWLWDWLYRV�UHODFLRQDGRV�FRP�
D�DGDSWDomR�GD�SODQWD�IRUDP�H[SORUDGDV�HP�YiULRV�H[SHULPHQWRV�GH�FRPSHWLomR�
GH�SODQWDV�VHOHFLRQDGDV�H�SURSDJDGDV�SRU�HQUDL]DPHQWR�GH�HVWDFDV��$�IDVH�MXYHQLO�
GH� ��� FORQHV� SURPLVVRUHV� IRL� DYDOLDGD� HP� FLQFR� HQVDLRV� GH� FRPSHWLomR� SRU�
(VFREDU HW�DO� �����D���HQFRQWUDQGR�YDULDo}HV�SDUD�Q~PHUR�GH�IROKDV������ �����



�

Q~PHUR�GH�UDPRV����� ���H�FRPSULPHQWR�GR�UDPR�SULQFLSDO����FP�� ���FP���2V�
PHVPRV�FDUDFWHUHV�IRUDP�FRQVLGHUDGRV�SRU�1DVFLPHQWR�)LOKR�	�*DUFLD��������
SDUD�DYDOLDU�D�YDULDomR�GD�IDVH�YHJHWDWLYD�GH�����JHQyWLSRV�HP����H[SHULPHQWRV�
GH�FRPSHWLomR�GH�FORQHV�

9iULRV� WUDEDOKRV� WDPEpP�WrP�FRQVWDWDGR�D�YDULDomR�GR� WHRU�GH�FDIHtQD�
QD�VHPHQWH�VHFD��LQGLFDQGR�D�SRVVLELOLGDGH�GH�VHOHomR�SDUD�DXPHQWR�GRV�QtYHLV�
GHVVH�DOFDOyLGH��'LIHUHQoDV�VLJQLILFDWLYDV�HQWUH�H�GHQWUR�GH�SURJrQLHV�GH�PHLRV�
LUPmRV� IRUDP� HQFRQWUDGDV� SDUD� WHRU� GH� FDIHtQD� HP� VHPHQWHV� VHFDV�� FRP�
DPSOLWXGH� GH� YDULDomR� GH� ����� H� ����� �(VFREDU� HW� DO�� ����E���
&RPSDUDWLYDPHQWH�� WHRUHV� PpGLRV� LQIHULRUHV� ������� H� ������� IRUDP�
HQFRQWUDGRV� SRU� &RUUrD� ������� HP� GRLV� DQRV� GH� GHWHUPLQDo}HV�� 5HVXOWDGRV�
LQWHUPHGLiULRV� IRUDP� DSUHVHQWDGRV� SRU� *DUFLD� HW� DO�� �����D�� DR� HVWXGDUHP� ���
JHQyWLSRV� HP� GXDV� VDIUDV� FRQVHFXWLYDV�� FRP� SRXFD� YDULDomR� DQXDO� SDUD� RV�
YDORUHV�PpGLRV��������� ��������PtQLPRV��������� �������H�Pi[LPRV���������
�������GH�WHRU�GH�FDIHtQD�

$� YDULDomR� GH� FDUDFWHUHV� HQYROYHQGR� D� SURGXomR� GH� IUXWRV�� DLQGD� p�
UHVWULWD�QD�FDUDFWHUL]DomR�GH�FORQHV�GH�JXDUDQi��HPERUD�WHQKD�VLGR�VXJHULGR�SRU�
&RUUrD��������DR�SURSRU�XPD�OLVWD�PtQLPD�GH�GHVFULWRUHV�

$WXDOPHQWH�� DV� DYDOLDo}HV� SULRULWiULDV� GD� FROHomR� GH� JHUPRSODVPD� GH�
JXDUDQi� H� GRV� H[SHULPHQWRV� GH� FRPSHWLomR� GH� FORQHV� WrP�VH� UHVXPLGR� D�
UHVLVWrQFLD� D� GRHQoDV� H� FDUDFWHUHV� UHODFLRQDGRV� FRP� DV� GXDV� IDVHV� GH�
GHVHQYROYLPHQWR�GD�SODQWD��$�IDVH�YHJHWDWLYD�FRPSUHHQGH�FDUDFWHUHV�DVVRFLDGRV�
DR� YLJRU� LQLFLDO� GD� SODQWD� QRV� SULPHLURV� GR]H� PHVHV� DSyV� R� SODQWLR� H� D� IDVH�
SURGXWLYD� DEUDQJH� FDUDFWHUtVWLFDV� UHODFLRQDGDV� FRP� IORUDomR�� IUXWLILFDomR� H�
SURGXomR��*DUFLD�HW�DO�������E��1DVFLPHQWR�)LOKR�HW�DO���������



��

��� &RQVHUYDomR�GH�JHUPRSODVPD

$�FRQVHUYDomR�SRGH�VHU� LQ�VLWX��TXDQGR�VH�SUHVHUYD�HVSpFLHV�VHOYDJHQV�
RX� FXOWLYDUHV� SULPLWLYDV� HP� VXDV� iUHDV� GH� RFRUUrQFLD�� RX� H[� VLWX�� TXDQGR� VH�
PDQWrP�HVSpFLHV�YHJHWDLV�DJUtFRODV�HP�EDQFRV�GH�JHUPRSODVPD��

1D� FRQVHUYDomR� H[�VLWX�� GRLV� WHUPRV� VmR� FRQVLGHUDGRV� EiVLFRV� SDUD� D�
PHOKRU� FRPSUHHQVmR� GD� RUJDQL]DomR� GHVVD� DWLYLGDGH�� JHUPRSODVPD�� p� R�
PDWHULDO�TXH�FRQVWLWXL�D�EDVH�ItVLFD�GD�KHUDQoD�H�VH�WUDQVPLWH�GH�XPD�JHUDomR�D�
RXWUD�SRU�PHLR�GH�FpOXODV�UHSURGXWLYDV��,%3*5��������H�DFHVVR� UHSUHVHQWD�XP�
HOHPHQWR�GD�FROHomR�GH�JHUPRSODVPD��9LOHOD�0RUDOHV�HW�DO����������$V�FROHo}HV�
SRGHP� VHU� GH� VHPHQWHV�� HP� FRQGLo}HV� GH� FXOWLYR�� LQ� YLWUR RX� FULRSUHVHUYDGDV�
�6RXVD�	�6RX]D���������

$�PDQXWHQomR�GH�SODQWDV�HP�FRQGLo}HV�GH�FXOWLYR�p�D�PRGDOLGDGH�PDLV�
DSURSULDGD�SDUD�D�FRQVHUYDomR�GH�HVSpFLHV�FRP�VHPHQWHV�UHFDOFLWUDQWHV��FRPR�R�
JXDUDQi��$� QHFHVVLGDGH� GH� HVSDoR� H� DWHQomR� FRQVWDQWH� ID]� GD� FRQVHUYDomR� GH�
SODQWDV� HP� FDPSR� XPD� GDV�PDLV� FDUDV�� UHVWULWDV� H� YXOQHUiYHLV� �%URZQ�� �������
(P� IXQomR� GLVVR�� D� FROHomR� FORQDO� IRL� D� HVWUDWpJLD� DGRWDGD� SDUD� FRQVHUYDU�
YDULDELOLGDGH� JHQpWLFD� UHVJDWDGD�� YLVDQGR� j� VXD� XWLOL]DomR� LPHGLDWD� HP�
SURJUDPDV�GH�PHOKRUDPHQWR�GH�JXDUDQD]HLUR��1DVFLPHQWR�)LOKR�HW�DO����������

$�FROHomR�GH�JHUPRSODVPD�GH�JXDUDQi�FRQWpP�����FORQHV�H�HVWi�VHGLDGD�
QD� (PEUDSD� $PD]{QLD� 2FLGHQWDO�� PXQLFtSLR� GH� 0DQDXV�� $PD]RQDV��
,QLFLDOPHQWH��R�JHUPRSODVPD�SUHGRPLQDQWH�QD�FROHomR�IRL�FRQVLGHUDGR�FRPR�XP�
PDWHULDO� GH� EDVH� JHQpWLFD� HVWUHLWD� SRU� WHU� VLGR� GHULYDGR� GH� XPD� PLVWXUD� GH��
VHPHQWHV�FROHWDGDV�HP�SODQWLRV�WUDGLFLRQDLV�GD�UHJLmR�GH�0DXpV��$�~OWLPD�FROHWD�
WHYH�D�LQWHQomR�GH�DPSOLDU�D�YDULDomR�H��FRP�LVVR��D�FROHomR�IRL�HQULTXHFLGD�FRP�
FORQHV�REWLGRV�GLUHWDPHQWH�GH�HVWDFDV�FROHWDGDV�HP�SODQWLRV�QRV�PXQLFtSLRV�GH�
,UDQGXED��0DQDXV�H�0DXpV��1DVFLPHQWR�)LOKR�HW�DO����������



��

,QGHSHQGHQWH�GR�WLSR�GH�FROHomR��XPD�GDV�SUHRFXSDo}HV�p�D�GXSOLFDomR�
GH� JHUPRSODVPD�� 9DQ� +LQWXP� 	� .Q�SWWHU� ������� GLVWLQJXHP� GRLV� WLSRV� GH�
GXSOLFDomR�HP�FROHo}HV��D�GXSOLFDomR�LGrQWLFD�H�D�GXSOLFDomR�SDUFLDO��$�SULPHLUD�
UHIHUH�VH� D� DFHVVRV� JHQHWLFDPHQWH� LGrQWLFRV� FRPXPHQWH� GHULYDGRV� GD� PHVPD�
SRSXODomR� SDUHQWDO�� FRPR� PLVWXUDV� GH� OLQKDV� FRP� GLIHUHQWHV� IUHT�rQFLDV�
JHQRWtSLFDV�RX�SRSXODo}HV�GH�DFDVDODPHQWR�DR�DFDVR FRP�RV�PHVPRV�DOHORV�HP�
GLIHUHQWHV� IUHT�rQFLDV�� 1D� GXSOLFDomR� SDUFLDO�� DSHQDV� SDUWH� GRV� DOHORV� p�
GXSOLFDGD��

,QIRUPDo}HV� LQFRPSOHWDV� VREUH� D� RULJHP�GR�PDWHULDO� VmR� DV� SULQFLSDLV�
JHUDGRUDV�GH�GXSOLFDo}HV�TXH��DOpP�GH�DXPHQWDU�R�WDPDQKR�GD�FROHomR��WDPEpP�
SRGHP� WUD]HU� SUREOHPDV� DR� VHUHP� XWLOL]DGDV� HP� HVWiJLRV� DYDQoDGRV� GH�
SURJUDPDV� GH� PHOKRUDPHQWR�� 2� FRQKHFLPHQWR� GD� YDULDELOLGDGH� JHQpWLFD�
FRQVHUYDGD�IRUQHFH�LQGtFLRV�SDUD�D�LGHQWLILFDomR�GH�GXSOLFDWDV�

��� $YDOLDomR�GH�JHUPRSODVPD

$� YDULDELOLGDGH� JHQpWLFD� GH� FDUDFWHUtVWLFDV� ERWkQLFDV� H� DJURQ{PLFDV�
DQWHV� GH� VHU� XWLOL]DGD� HP� SURJUDPDV� GH� PHOKRUDPHQWR� GHYH� SDVVDU� SRU� XPD�
DYDOLDomR�FULWHULRVD��SDUD�TXH�VH�WHQKDP�LQIRUPDo}HV�VREUH�D�SUHVHQoD�GH�DOHORV�
SDUD� IHQyWLSRV� HVSHFtILFRV�H� VXDV� UHODo}HV�FRP�D�RULJHP�GR�JHUPRSODVPD��(P�
HVSpFLHV� FXOWLYDGDV�� R� SDGUmR� GH� GLVWULEXLomR� JHRJUiILFD� UHIOHWH� R� HIHLWR� GD�
VHOHomR� SUDWLFDGD� SHOR� KRPHP� HP� XP� SDUWLFXODU� DPELHQWH�� DVVLP� FRPR� R�
KLVWyULFR�GR�GHVHQYROYLPHQWR�GD�FXOWXUD�HP�GLIHUHQWHV�ORFDLV��+RGJNLQ��������

(VWXGRV�GH�GLYHUVLGDGH�WrP�VLGR�~WHLV�QD�DYDOLDomR�GH�JHUPRSODVPD��2V�
GDGRV� SRGHP� DX[LOLDU� QR� GLUHFLRQDPHQWR� GH� HQULTXHFLPHQWR� GD� EDVH� JHQpWLFD�
GXUDQWH�R�DQGDPHQWR�GH�XP�SURJUDPD�GH�PHOKRUDPHQWR��EHP�FRPR�QD�DYDOLDomR�
GD� UHGXQGkQFLD� H� GHILFLrQFLDV� GDV� FROHo}HV� GH� JHUPRSODVPD�� JHUDQGR� GDGRV�



��

VREUH�D�HILFLrQFLD�GR�SURFHVVR�GH�FROHWD��PDQXWHQomR��PDQHMR�H�HQULTXHFLPHQWR�
GH�EDQFR�GH�JHUPRSODVPD��3KLOOLSV�HW�DO���������1HZEXU\�	�)RUG�/OR\G���������
0RKDPPDGL� 	� 3UDVDQQD� ������� DFUHVFHQWDP� TXH� D� DQiOLVH� GD� GLYHUVLGDGH�
JHQpWLFD�HP�FROHo}HV�GH�JHUPRSODVPD�SRGH�IDFLOLWDU�D�FODVVLILFDomR�GH�DFHVVRV�H�
LGHQWLILFDomR� GH� VXE�DPRVWUDV� FRUH SDUD� SURSyVLWRV� HVSHFtILFRV� GH�
PHOKRUDPHQWR�

)RUG�/OR\G� ������� DOHUWD� TXH� R� FRQFHLWR� GH� GLYHUVLGDGH� SRGH� SDUHFHU�
VLPSOHV�� PDV� SRGH� OHYDU� DR� XVR� LQDSURSULDGR� GH DOJXPDV�PHGLGDV�� 4XDQGR� D�
ULTXH]D� DOpOLFD� p� HPSUHJDGD� SDUD�PHGLU� GLYHUVLGDGH�� JHUPRSODVPD� FRP�PDLRU�
Q~PHUR� GH� DOHORV� GLIHUHQWHV� VHUi�PDLV� GLYHUVR��$R� FRQWUiULR�� XPD� DPRVWUD� GH�
JHUPRSODVPD��QD�TXDO�RV�DOHORV�HQFRQWUDP�VH�HP�IUHT�rQFLDV�DSUR[LPDGDPHQWH�
LJXDLV�VHUi�PDLV�GLYHUVD�TXH�DTXHOD�FRP�PDLRU�Q~PHUR�GH�DOHORV�HP�IUHT�rQFLD�
PXLWR�GHVLJXDO�

2XWUR� DVSHFWR� LPSRUWDQWH� p� D� HVFROKD� GR� PDUFDGRU� JHQpWLFR� SDUD� D�
REWHQomR�GDV� LQIRUPDo}HV�QHFHVViULDV�SDUD�D�DQiOLVH�GD�YDULDomR��(P�HVSpFLHV�
SHUHQHV��RV�PDUFDGRUHV�PROHFXODUHV�VmR�DWUDWLYRV�SRU�SHUPLWLUHP�XPD�DYDOLDomR�
SUpYLD�GR�PDWHULDO�VHP�D�QHFHVVLGDGH�GH�HVSHUDU�YiULRV�DQRV�SHOD�IDVH�SURGXWLYD�

����� $YDOLDomR�PROHFXODU

$�YDULDomR�PROHFXODU�DX[LOLD�QR�DJUXSDPHQWR�GD�GLYHUVLGDGH�FRP�EDVH�
QXPD� PHGLGD� GH� VLPLODULGDGH�� SRU LVVR�� YHP� VHQGR� DPSODPHQWH� HPSUHJDGD�
FRPR�PHWRGRORJLD� FRPSOHPHQWDU� jV� DERUGDJHQV� WUDGLFLRQDLV�GH� FRQVHUYDomR�H�
DYDOLDomR� GH� JHUPRSODVPD�� 0F.D\� 	� /DWWD� ������� DOHUWDP� TXH� PDUFDGRUHV�
PROHFXODUHV� H� FDUDFWHUHV� IHQRWtSLFRV� FRPSRUWDP�VH� GH� PDQHLUD� GLIHUHQWH� QD�
GLYHUJrQFLD� DGDSWDWLYD� GDV� SRSXODo}HV� H� SRU� LVVR�� QmR� VH�GHYH�H[WUDSRODU�XPD�
YDULDomR�SDUD�RXWUD��



��

��������0DUFDGRUHV�PROHFXODUHV
(P� JHUDO�� RV� PDUFDGRUHV� PROHFXODUHV� SHUPLWHP� XPD� DPRVWUDJHP�

H[WHQVLYD�GR�JHQRPD�GH� LQWHUHVVH��VHQGR�FDGD�PDUFDGRU�FRQVLGHUDGR FRPR�XP�
FDUiWHU� GLVWLQWR��2V�PDUFDGRUHV� DOHDWyULRV� EDVHDGRV� HP� 3&5� WrP� VLGR� DFHLWRV�
VHP� UHVWULo}HV� SDUD� HVWXGRV� WtSLFRV� GH� JHQpWLFD� GH� SRSXODo}HV�� SRU� IDFLOLWDU� D�
DQiOLVH�GH�Q~PHUR�HOHYDGR�GH�LQGLYtGXRV�SDUD�XP�JUDQGH�Q~PHUR�GH�PDUFDGRUHV��

'HQWUH� DV� WpFQLFDV� GH� 3&5�� R� PDUFDGRU� 5$3'� �UDQGRP� DPSOLILHG�
SRO\PRUSKLF� '1$�� p� FRQVLGHUDGR� R� PDLV� VLPSOHV� HP� WHUPRV� RSHUDFLRQDLV��
$SUHVHQWD�D�YDQWDJHP�GD�XWLOL]DomR�GH�LQLFLDGRUHV�GH�VHT�rQFLD�DUELWUiULD�SDUD�
GLULJLU� D� UHDomR� GH� DPSOLILFDomR�� HOLPLQDQGR� DVVLP� D� QHFHVVLGDGH� GR�
FRQKHFLPHQWR� SUpYLR� GH� VHT�rQFLD� �:LOOLDPV� HW� DO��� ������� $V� SULQFLSDLV�
GHVYDQWDJHQV� GRV� PDUFDGRUHV� 5$3'� VmR� D� EDL[D� UHSURGXWLELOLGDGH� H� R� EDL[R�
FRQWH~GR� GH� LQIRUPDomR� JHQpWLFD� SRU� ORFR�� XPD� YH]� TXH� DSHQDV� XP� DOHOR� p�
GHWHFWDGR��HQTXDQWR�TXH�WRGRV�RV�RXWURV�VmR�LQWHUSUHWDGRV�FRPR�XP�DOHOR�QXOR�
�)HUUHLUD�	�*UDWWDSDJOLD���������$V�GHVYDQWDJHQV�SRGHP�VHU�PLQLPL]DGDV�SHOD�
SDGURQL]DomR�GH�SURFHGLPHQWRV�H�XWLOL]DomR�GH�PDLRU�Q~PHUR�GH�SULPHUV�

9iULDV�FROHo}HV�GH�HVSpFLHV�GH�LPSRUWkQFLD�FRPHUFLDO�IRUDP�HVWXGDGDV�
FRP�5$3'�QD� DQiOLVH� GH� HVWUDWpJLDV� GH� DPRVWUDJHP�� LGHQWLILFDomR�GH� DFHVVRV�
GXSOLFDWDV� H�YDOLGDomR�GH� FROHo}HV�QXFOHDUHV� VHOHFLRQDGDV�FRP�EDVH�HP�GDGRV�
IHQRWtSLFRV�� (P� HVSpFLHV� GH� SURSDJDomR� YHJHWDWLYD� UHVVDOWDP�VH� RV� HVWXGRV� GH�
GLYHUVLGDGH�JHQpWLFD�SDUD�LGHQWLILFDomR�GH�JHUPRSODVPD�GH�FDFDX��:LOGH�HW�DO���
������� GLYHUVLGDGH� JHQpWLFD� HP� FORQHV� GH� SrVVHJR� �&DVVDV� HW� DO��� �������
DYDOLDomR�GH�DFHVVRV�DPHULFDQRV�GH�PDQGLRFD��&RORPER�HW�DO����������DQiOLVH�GD�
YDULDELOLGDGH� JHQpWLFD� GH� DFHUROD� �6DOOD� HW� DO�� ������ H� FDUDFWHUL]DomR� GR�
JHUPRSODVPD�GH� WDQJHULQD� GR� VXGHVWH� EUDVLOHLUR� �.RHOKHU�6DQWRV� HW� DO��� �������
(P� WRGRV�� RV� GDGRV� IRUDP� FRQVLGHUDGRV� LQIRUPDWLYRV� H� FRP� LQGLFDo}HV�
LPSRUWDQWHV� SDUD� D� FROHWD� GH� JHUPRSODVPD� H� PHOKRUDPHQWR� JHQpWLFR� GDV�
HVSpFLHV�
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��������$QiOLVH�GD�YDULDomR�PROHFXODU
$� YDULDomR� PROHFXODU� SRGH� VHU� PHGLGD� GH� YiULDV� PDQHLUDV�� VHJXQGR�

.U]DQRZVNL� �������� p� H[SUHVVLYR� R� Q~PHUR� GH� FRHILFLHQWHV� TXH� Mi� IRUDP�
SURSRVWRV��$�VLPLODULGDGH�p�XPD�PHGLGD�HVWDEHOHFLGD�HQWUH�XP�JHQyWLSR�L H�XP�
JHQyWLSR� M �VLM�� H� JHUDOPHQWH� DSUHVHQWD� YDORUHV� HQWUH� �� H� ��� $R� FRQWUiULR�� D�
GLVVLPLODULGDGH�PHGH�VH�SRU�GLM  ���VLM��p�VLPpWULFD�H�QmR�QHJDWLYD�

$V� PHGLGDV� PDLV� VLPSOHV� VmR� DTXHODV� UHODFLRQDGDV� D� YDULiYHLV�
GLFRW{PLFDV��JHUDGDV�SRU�PDUFDGRUHV�PROHFXODUHV�GRPLQDQWHV��5$3'�H�$)/3��
$V� TXDWUR� SRVVtYHLV� REVHUYDo}HV� GH� FRPSDUDomR� HQWUH� GRLV� JHQyWLSRV� VmR�
FODVVLILFDGDV� FRP� EDVH� QD� SUHVHQoD� ���� RX� DXVrQFLD� ���� GD� EDQGD� QR� JHO� GH�
HOHWURIRUHVH� H� FRUUHVSRQGHP� D�� D ���� E ���� F ��� H� G ����2V� FRHILFLHQWHV� GH�
VLPLODULGDGH� TXH� GHVSUH]DP� D� GXSOD� DXVrQFLD� GH� EDQGDV� VmR� SUHIHULGRV� HP�
HVWXGRV�FRP�PDUFDGRUHV�GRPLQDQWHV��SRLV�QmR�VH�VDEH�D�QDWXUH]D�PROHFXODU�GD�
DXVrQFLD� GD� EDQGD�� (VSHFLDOPHQWH�� TXDQGR� RV� JHQyWLSRV� FRQVWLWXHP� XPD�
SRSXODomR�GH�LQGLYtGXRV�FRP�SDUHQWHVFRV�GHVFRQKHFLGRV��'LDV� ������

6RNDO�	� 6QHDWK� ������� FLWDP� YiULRV� FRHILFLHQWHV� GH� VLPLODULGDGHV��2V�
PDLV�XWLOL]DGRV�HP�HVWXGRV�FRP�5$3'�VmR�RV�GH� -DFFDUG�H�6RUHQVHQ�'LFH�RX�
1HL� 	� /L�� 'XDUWH� HW� DO��� ������� YHULILFDUDP� D� FRUUHODomR� GH� ����� HQWUH� RV�
FRHILFLHQWHV�GH�-DFFDUG�H�1HL�	�/L�QD�REWHQomR�GDV�VLPLODULGDGHV�JHQpWLFDV�H�QD�
IRUPDomR�GR�GHQGURJUDPD�HQWUH����FXOWLYDUHV�GH�3KDVHROXV�YXOJDULV��3RUpP��R�
FRHILFLHQWH� GH�1HL�	�/L� IRL�PDLV� HILFLHQWH� QD�GLVSHUVmR�GRV�JHQyWLSRV� HP�XP�
SODQR�ELGLPHQVLRQDO��SRU�LVVR��IRL�FRQVLGHUDGR�PDLV�DSURSULDGR�SDUD�D�DQiOLVH�GH�
PDUFDGRUHV�5$3'��

��������$QiOLVH�GH�DJUXSDPHQWR
2V�PpWRGRV�GH�DJUXSDPHQWRV�SRGHP�VHU�FDWHJRUL]DGRV�HP�GRLV�JUXSRV��

KLHUiUTXLFRV� H� QmR� KLHUiTXLFRV� �0RKDPPDGL�	� 3UDVDQQD�� ������� $� GLIHUHQoD�
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EiVLFD� HQWUH� RV� GRLV� PpWRGRV� p� TXH� R� SULPHLUR� HQYROYH� D� FRQVWUXomR� GH�
GHQGURJUDPD�H�R�RXWUR�QmR�

2V�PpWRGRV�KLHUiUTXLFRV�VmR�VXEGLYLGLGRV�HP�GLYLVLYRV�H�DJORPHUDWLYRV�
�-RKQVRQ� 	� :LFKHUQ�� ������� 1RV� PpWRGRV� DJORPHUDWLYRV�� RV� REMHWRV� PDLV�
VLPLODUHV�VmR�DJUXSDGRV�SULPHLUR�H�GHVWHV��QRYRV�JUXSRV�VmR�IRUPDGRV�GH�DFRUGR�
FRP�VXDV�VLPLODULGDGHV��1RV�PpWRGRV�GLYLVLYRV��XP�JUXSR�LQLFLDO�p�GLYLGLGR�HP�
GRLV� VXEJUXSRV� GH� WDO� PRGR� TXH� RV� REMHWRV� GH� XP� VXEJUXSR� ILTXHP� R� PDLV�
GLVWDQWHV�SRVVtYHLV�GRV�REMHWRV�GR�RXWUR�

2V� PpWRGRV� PDLV� FRPXQV� HP� DQiOLVH� GH� GLYHUVLGDGH� JHQpWLFD� HP�
HVSpFLHV� YHJHWDLV� VmR� RV� KLHUiUTXLFRV� DJORPHUDWLYRV�� TXH� FRQVLVWHP� QR�
DJUXSDPHQWR�GH�JHQyWLSRV�SRU�XP�SURFHVVR�TXH�VH�UHSHWH�HP�YiULRV�QtYHLV�DWp�
TXH� VHMD� HVWDEHOHFLGR� R� GHQGURJUDPD�� 2V� PDLV� FRQKHFLGRV� VmR� RV� GH� OLJDomR�
PpGLD�� GH� YL]LQKR�PDLV� SUy[LPR� H� R� GD� YDULkQFLD�PtQLPD� GH�:DUG�� 3RUpP�� R�
PDLV� XWLOL]DGR� SDUD� DQiOLVHV� GH� VLPLODULGDGHV� JHQpWLFDV� p� R� 83*0$�
�8QZHLJKWHG�3DLUHG�*URXS�0HWKRG�8VLQJ�$ULWKPHWLF�$YHUDJHV���(P�HVSpFLHV�
SHUHQHV�SRWHQFLDLV�DVVLP�FRPR�R�JXDUDQD]HLUR��D�PHWRGRORJLD�WHP�VLGR�XWLOL]DGD�
SDUD�FDWHJRUL]DU�D�YDULDELOLGDGH�DLQGD�SRXFR�FRQKHFLGD�GH�SXSXQKD��6RXVD�HW�DO���
������� QR]�SHFDQ� �&RQQHU� 	�:RRG�� ������� EOXHEHUU\ �%XUJKHU� HW� DO��� �������
LSHFD��/LPD��������H�MDERUDQGL��0RXUD��������

������$YDOLDomR�IHQRWtSLFD

2�FRQKHFLPHQWR� GD� YDULDomR� IHQRWtSLFD� FRQVWLWXL� D�SULQFLSDO�EDVH�SDUD�
VHOHomR� GH� JHQyWLSRV� FRP� IHQyWLSRV� GH� LQWHUHVVH� DJURQ{PLFR��$� DPSOLWXGH� GD�
YDULDELOLGDGH� JHQpWLFD� HP� XPD� SRSXODomR� VHJUHJDQWH� p� IXQomR� GD� GLYHUJrQFLD�
HQWUH� RV� JHQLWRUHV� HQYROYLGRV� QR� FUX]DPHQWR� �)DOFRQHU�	�0DFND\�� �������1R�
FDVR� GH� JHUPRSODVPD� D� GLYHUJrQFLD SRGH� UHIOHWLU� RV� HIHLWRV� GD� VHOHomR� HP�
SURFHVVRV� HYROXWLYRV� H� GH� FXOWLYRV�� 3DUD� $OODUG� �������� D� GLIHUHQFLDomR� HQWUH�
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JUXSRV� GH� LQGLYtGXRV� p� UHVXOWDGR� GH� XP� SURFHVVR� OHQWR� GH� PRGLILFDo}HV� GDV�
IUHT�rQFLDV�DOpOLFDV�GH�GLIHUHQWHV�ORFRV�

2�PRGR�PDLV�SUiWLFR�SDUD�HVWXGDU�D�YDULDomR�IHQRWtSLFD�p�SRU�PHLR�GH�
HVWLPDWLYDV� GH� GLYHUJrQFLDV� JHQpWLFDV� REWLGDV� GD� DQiOLVH� PXOWLYDULDGD� GH� XP�
FRQMXQWR�GH�FDUDFWHUHV�H�GD�VHSDUDomR�GH�LQGLYtGXRV�HP�JUXSRV�FRP�EDVH�QXPD�
PHGLGD� GH� GLVWkQFLD� JHQpWLFD��(VVH�PpWRGR�YHP�VHQGR�DSOLFDGR�SDUD� DYDOLDU� D�
YDULDELOLGDGH�HP�JHUPRSODVPD�GH�YiULDV�HVSpFLHV�SHUHQHV��&DUSHQWLHUL�3tSROR�HW�
DO���������1DVFLPHQWR�)LOKR�HW�DO���������$UD~MR�HW�DO���������0DUWHO�HW�DO���������

��������$QiOLVH�PXOWLYDULDGD
$� DQiOLVH� PXOWLYDULDGD� p� XPD� PHWRGRORJLD� TXH� SHUPLWH� D� DQiOLVH�

VLPXOWkQHD�GH�XP�FRQMXQWR�GH�YDULiYHLV��-RKQVRQ�	�:LFKHUQ���������'LYHUVDV�
WpFQLFDV� HVWmR� GLVSRQtYHLV�� GHVGH� D� VLPSOHV� DQiOLVH� GH� YDULkQFLD� PXOWLYDULDGD�
�0$129$�� D� WpFQLFDV�PDLV VRILVWLFDGDV��$� DQiOLVH� GH� YDULkQFLD�PXOWLYDULDGD�
SHUPLWH� XPD� DYDOLDomR� SUHOLPLQDU� GD� H[LVWrQFLD� GH� YDULDELOLGDGH� JHQpWLFD�� SRU�
PHLR�GD�FRPSDUDomR�GRV�YHWRUHV�GH�PpGLD�GH�YiULDV�SRSXODo}HV��

$� HVFROKD� GD� WpFQLFD� GHSHQGH� GR� WLSR� GH� GDGR�� GR� SUREOHPD� H� GRV�
REMHWLYRV�GR�HVWXGR��$V�DQiOLVHV�SRU�YDULiYHLV�FDQ{QLFDV��FRPSRQHQWHV�SULQFLSDLV�
H� RV� PpWRGRV� KLHUiUTXLFRV� DJORPHUDWLYRV� HP� FRPELQDomR� FRP� DV� GLVWkQFLDV�
HXFOLGLDQDV� RX� GLVWkQFLDV� JHQHUDOL]DGDV� GH�0DKDODQRELV�� VmR� RV�PpWRGRV�PDLV�
XWLOL]DGRV�SDUD�DQiOLVH�GD�GLYHUJrQFLD�JHQpWLFD��&UX]�	�&DUQHLUR��������

$� DQiOLVH� SRU� FRPSRQHQWHV� SULQFLSDLV� FRQVLVWH� HP� WUDQVIRUPDU� XP�
FRQMXQWR�RULJLQDO�GH�YDULiYHLV�HP�RXWUR�FRQMXQWR�GH�GLPHQVmR�HTXLYDOHQWH��PDV�
TXH� UHWHQKD� R� Pi[LPR� GD� LQIRUPDomR� HP� WHUPRV� GH� YDULDomR� WRWDO� �&UX] 	�
&DUQHLUR�� ������� &DGD� FRPSRQHQWH� SULQFLSDO� p� XPD� FRPELQDomR� OLQHDU� GDV�
YDULiYHLV�RULJLQDLV��$�YDQWDJHP�GHVVH�PpWRGR�p�TXH�SRGH�VHU�XVDGR�HP�GDGRV�
SURYHQLHQWHV� GH� H[SHULPHQWRV� VHP� UHSHWLo}HV�� 2� PpWRGR� IRL� DGRWDGR� QD�
HVWLPDWLYD� GD� GLYHUJrQFLD� JHQpWLFD� GH� YiULDV� HVSpFLHV� SHUHQHV� QDWLYDV� GD�
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$PD]{QLD�� FRPR� VHULQJXHLUD� �3DLYD�� ������� JXDUDQi� �1DVFLPHQWR� )LOKR� HW� DO���
������FXSXDoX��$UD~MR�HW�DO���������$OYHV�HW�DO���������H�SXSXQKD��0DUWHO�HW�DO���
������

$�DQiOLVH�SRU�YDULiYHLV�FDQ{QLFDV�p�XP�SURFHVVR�VHPHOKDQWH��HP�TXH�VH�
REWrP� DV� YDULiYHLV�PDLV� UHOHYDQWHV� SDUD� HVWXGRV� GH� GLYHUJrQFLD� JHQpWLFD� FRP�
EDVH� QD� GLVWULEXLomR� GRV� JHQyWLSRV� HP� JUiILFRV� GH� GLVSHUVmR� EL� RX�
WULGLPHQVLRQDLV�� (QWUHWDQWR�� HVWD� PHWRGRORJLD� OHYD� HP� FRQWD� D� PDWUL]� GH�
FRYDULkQFLD� UHVLGXDO� H� D� FRYDULkQFLD� IHQRWtSLFD� HQWUH� RV� FDUDFWHUHV� DYDOLDGRV� H�
VRPHQWH� VmR� XWLOL]DGDV� SDUD� DTXHOHV� GDGRV� REWLGRV� GH� H[SHULPHQWRV� FRP�
UHSHWLo}HV��$V�YDULiYHLV�FDQ{QLFDV�IRUDP�XWLOL]DGDV�HP�GLIHUHQWHV�HVWXGRV��FRPR��
LGHQWLILFDomR� GH� GXSOLFLGDGHV� HP� IHLMmR� �)RQVHFD� 	� 6LOYD�� ������� VHOHomR� GH�
JHQyWLSRV� SDUHQWDLV� HP� DFHUROD� �&DUSHQWLHUL�3tSROR� HW� DO��� ������ H� QD�
FDUDFWHUL]DomR�GH�FXOWLYDUHV�GH�FRFR��9DUJDV�	�%ODQFR��������

��������$QiOLVH�GD�GLYHUJrQFLD�JHQpWLFD
1RV� PpWRGRV� KLHUiUTXLFRV� DJORPHUDWLYRV� YrP� VH� XWLOL]DQGR�

IUHT�HQWHPHQWH� DV� GLVWkQFLDV� HXFOLGLDQDV� H� DV� GLVWkQFLDV� JHQHUDOL]DGDV� GH�
0DKDODQRELV��5LEHLUR�HW�DO���������1DVFLPHQWR�)LOKR�HW�DO���������$UD~MR�HW�DO���
������� $OJXQV� DXWRUHV� XWLOL]DP� PDLV� GH� XPD� PHGLGD� GH� GLVWkQFLD� QR� PHVPR�
PDWHULDO�� 'LDV� ������� YHULILFRX� D� DXVrQFLD� GH� FRUUHODomR� HQWUH� DV� GLVWkQFLDV�
REWLGDV� SHOD� GLVWkQFLD� GH� 0DKDODQRELV� H� SHOD� GLVWkQFLD� HXFOLGLDQD� PpGLD� DR�
HVWXGDU� D� GLYHUJrQFLD� HQWUH� FORQHV� GH� FDFDX�� )RQVHFD� �������� DR� HVWXGDU� WUrV�
YDULHGDGHV�FORQDLV�GH�FDIp�FRQLOORQ�SHODV�GXDV�PHWRGRORJLDV��FRQFOXLX�TXH�QmR�
Ki�FRQFRUGkQFLD�FRPSOHWD�QD�GLVFULPLQDomR�GRV�SDUHV�PDLV�VLPLODUHV�

&UX]� 	� 5HJD]]L� ������� UHFRPHQGDP� R� HPSUHJR� GD� GLVWkQFLD� GH�
0DKDODQRELV� SDUD� GDGRV� SURYHQLHQWHV� GH� H[SHULPHQWRV� FRP� FDVXDOL]DomR� H�
UHSHWLo}HV��R�TXH�SHUPLWH�FRQVLGHUDU YDULDomR�GH�FDGD�XQLGDGH�DPRVWUDO�H�R�JUDX�
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GH� DVVRFLDomR� HQWUH� DV� YDULiYHLV�� $V� GLVWkQFLDV� HXFOLGLDQDV� GHYHP� VHU�
HPSUHJDGDV�VRPHQWH�SDUD�GDGRV�TXH�QmR�GLVS}HP�GHVVDV�LQIRUPDo}HV�

��������$QiOLVH�GH�DJUXSDPHQWR
$V� DQiOLVHV� GH� DJUXSDPHQWR� WrP� D� IXQomR� GH� DORFDU� RV� JHQyWLSRV� HP�

JUXSRV�� GH� WDO� IRUPD� TXH� H[LVWD� KRPRJHQHLGDGH� GHQWUR� GR� JUXSR� H�
KHWHURJHQHLGDGH�HQWUH�JUXSRV��&UX]�	�&DUQHLUR���������

2�PpWRGR�GH�RWLPL]DomR�PDLV�XWLOL]DGR�p�R�GH�7RFKHU��TXH�FRQVLGHUD�TXH�
D�PpGLD�GDV�GLVWkQFLDV�GHQWUR�GH�FDGD�JUXSR�GHYH�VHU�PHQRU�TXH�DV�GLVWkQFLDV�
PpGLDV�HQWUH�JUXSRV��2�SULPHLUR�JUXSR�p�IRUPDGR�SHOR�SDU�GH�PHQRU�GLVWkQFLD�H�
D� GHFLVmR� GH� LQFOXLU� XP� QRYR� LQGLYtGXR� QR� JUXSR� GHSHQGHUi� GR� DFUpVFLPR� QR�
YDORU�PpGLR� GD� GLVWkQFLD� GHQWUR� GR� JUXSR� H� R�QtYHO�Pi[LPR�HVWDEHOHFLGR� SHOD�
PDLRU� GLVWkQFLD� GHQWUH� R� FRQMXQWR� GH� PHQRUHV� GLVWkQFLDV�� 2� PpWRGR� IRL�
HPSUHJDGR� HP� HVWXGRV� GH� GLYHUJrQFLD� HP� DOJXPDV� HVSpFLHV� DJURLQGXVWULDLV��
FRPR�FDIp�FRQLORQ��)RQVHFD��������H�JXDUDQi��1DVFLPHQWR�)LOKR�HW�DO����������

2� PpWRGR� KLHUiUTXLFR� WDPEpP� WHP� VLGR� XWLOL]DGR�� SULQFLSDOPHQWH� HP�
HVWXGRV�FRPSOHPHQWDUHV�HQYROYHQGR�GDGRV�GH�PDUFDGRUHV�PROHFXODUHV�H�GDGRV�
IHQRWtSLFRV��5RVHOOL�HW�DO���������0RXUD��������.RHKHOHU�6DQWRV�HW�DO���������

��������3DUkPHWURV�JHQpWLFRV
$V�HVWLPDWLYDV�GH�SDUkPHWURV�JHQpWLFRV�SDUD�FDUDFWHUHV�DJURQ{PLFRV�VmR�

GH�SDUWLFXODU�LQWHUHVVH�SRU�SURSRUFLRQDU�EDVHV�SDUD�R�SODQHMDPHQWR�HILFLHQWH�GH�
SURJUDPDV�GH�PHOKRUDPHQWR��DOpP�GH�IRUQHFHU�LQGLFDWLYRV�VREUH�D�YDULDELOLGDGH�
H[LVWHQWH�HP�GHWHUPLQDGD�SRSXODomR�

5HVHQGH� ������� UHVVDOWD� TXH� DOpP� GH� VXDV� LPSRUWkQFLDV� QD� LQIHUrQFLD�
VREUH�R�FRQWUROH�JHQpWLFR�GRV�GLIHUHQWHV�FDUDFWHUHV�H�FRPSDUDomR�GH�PpWRGRV�GH�
VHOHomR�� DV� HVWLPDWLYDV� GH� SDUkPHWURV� JHQpWLFRV� VmR� HVVHQFLDLV� QRV�
SURFHGLPHQWRV� GH� SUHGLomR� GH� YDORUHV� JHQpWLFRV� H�� SRUWDQWR�� QD� VHOHomR�



��

SURSULDPHQWH�GLWD��&UX]�	�&DUQHLUR� �������GHVWDFDP��GHQWUH�RV�SDUkPHWURV�GH�
PDLRU� LPSRUWkQFLD�� DV� YDULkQFLDV� JHQpWLFDV� DGLWLYDV� H� QmR�DGLWLYDV�� DV�
KHUGDELOLGDGHV�H�DV�FRUUHODo}HV�

� +HUGDELOLGDGH
$� KHUGDELOLGDGH� p� GHILQLGD� FRPR� D� SRUomR� GD� YDULDELOLGDGH� WRWDO�

UHVXOWDQWH� GH� FDXVDV� JHQpWLFDV�� VHQGR� H[SUHVVD� SHOD� UD]mR� HQWUH� D� YDULkQFLD�
JHQpWLFD�H�D�YDULkQFLD�WRWDO��$OODUG���������)DOFRQHU�	�0DFND\��������DOHUWDP�
TXH�p�LPSRUWDQWH�HQWHQGHU�TXH�D�KHUGDELOLGDGH�QmR�p�XPD�SURSULHGDGH�VRPHQWH�
GR�FDUiWHU��PDV�WDPEpP�GD�SRSXODomR��GDV�FLUFXQVWDQFLDV�DPELHQWDLV�jV�TXDLV�RV�
LQGLYtGXRV�HVWmR�VXEPHWLGRV�

1D� UHDOLGDGH�� DV� HVWLPDWLYDV� GH� KHUGDELOLGDGH� TXDQWLILFDP� DV�
SRVVLELOLGDGHV� GH� SURJUHVVR� QD� VHOHomR� GH� GHWHUPLQDGR� FDUiWHU�� SRU� LVVR� p�
FRQVLGHUDGD� XPD�PHGLGD� SUHGLWLYD� GH� JUDQGH� DSOLFDELOLGDGH� QRV� SURJUDPDV� GH�
PHOKRUDPHQWR�GH�TXDOTXHU�HVSpFLH��

1RV� HVWXGRV� SUHOLPLQDUHV� GR� SURJUDPD� GH� VHOHomR� GH� JXDUDQi� IRUDP�
REWLGDV�HVWPLWDWLYDV�GH�KHUGDELOLGDGH�SDUD�DOJXQV�FDUDFWHUHV��$RV����PHVHV��RV�
FRHILFLHQWHV�GH�KHUGDELOLGDGH��QR�VHQWLGR�DPSOR��IRUDP�FRQVLGHUDGRV�DOWRV�SDUD�
FDUDFWHUHV� MXYHQLV�FRPR�Q~PHUR�GH�IROKDV���������FRPSULPHQWR�GR�PDLRU�UDPR�
�������H�Q~PHUR�GH�UDPRV���������(VFREDU��������

3DUD� FDUDFWHUHV� GLUHWDPHQWH� UHODFLRQDGRV� FRP� D� SURGXomR�� 9DORLV� 	�
&RUUrD��������FRQVLGHUDUDP�RV�FRHILFLHQWHV�FRP�YDORUHV�EDL[RV�SDUD�WDPDQKR�GH�
LQIORUHVFrQFLD� �������� Q~PHUR� GH� ERW}HV� �������� Q~PHUR� GH� IUXWRV� ������� H�
Q~PHUR�GH�VHPHQWHV���������(P�FRQWUDSDUWLGD��&RUUrD��������HQFRQWURX�YDORUHV�
PDLV�DOWRV�SDUD�FRHILFLHQWHV�GH�GHWHUPLQDomR�JHQRWtSLFD�HP�FORQHV�SDUD�SHVR�GH�
FDFKR���������FRPSULPHQWR�GR�FDFKR���������Q~PHUR�GH�IUXWRV�SRU�FDFKR��������H�
WHRU�GH�FDIHtQD���������
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� &RUUHODo}HV�HQWUH�FDUDFWHUHV
$V� FRUUHODo}HV� IRUQHFHP� LQIRUPDo}HV� YDOLRVDV� VREUH� D� DVVRFLDomR� GRV�

FDUDFWHUHV�� SULQFLSDOPHQWH� SDUD� DTXHODV� HVSpFLHV� FRP� SRXFR� FRQKHFLPHQWR�
JHQpWLFR�� $� DVVRFLDomR� HQWUH� GRLV� FDUDFWHUHV�� TXH� SRGH� VHU� GLUHWDPHQWH�
REVHUYDGD��p�D�FRUUHODomR�GH�YDORUHV�IHQRWtSLFRV�RX�FRUUHODomR�IHQRWtSLFD��TXH�p�
GHWHUPLQDGD�SHOD�PHGLomR�GH�GRLV�FDUDFWHUHV�HP�LQGLYtGXRV GH�XPD�SRSXODomR�
�)DOFRQHU�	�0DFND\���������

$� FRUUHODomR� IHQRWtSLFD� SRGH� WHU� FDXVDV� JHQpWLFDV� H� DPELHQWDLV�� PDV�
VRPHQWH� DV� GH� QDWXUH]D� KHUGiYHO� VmR� JHQpWLFDV� �&UX]� 	� 5HJD]]L�� ������� $�
SULQFLSDO�FDXVD�JHQpWLFD�GH�FRUUHODomR�p�D�SOHLRWURSLD��HPERUD�OLJDo}HV�JHQpWLFDV�
SRVVDP� FDXVDU� FRUUHODo}HV� WUDQVLWyULDV� HP� SRSXODo}HV� GHULYDGDV� GH� OLQKDJHQV�
GLYHUJHQWHV� �)DOFRQHU� 	� 0DFND\�� ������� 2� SDUkPHWUR� FRUUHODomR� JHQpWLFD�
GHQRWD� R� JUDX� GH� DVVRFLDomR� JHQpWLFD� HQWUH� FDUDFWHUHV�� RX� VHMD�� TXDQWLILFD� DV�
LQIOXrQFLDV� TXH� GHWHUPLQDGRV� FDUDFWHUHV� H[HUFHP� VREUH� RXWURV� FDUDFWHUHV�
�5HVHQGH���������SULQFLSDOPHQWH�HP�SURFHVVRV�GH�VHOHomR�

$V� DVVRFLDo}HV� GH� QDWXUH]D� JHQpWLFD� VmR� GH� PDLRU� LQWHUHVVH� SDUD� RV�
SURJUDPDV� GH� PHOKRUDPHQWR� �9HQFRYVN\� 	� %DUULJD�� ������� 3RUWDQWR�� R�
FRQKHFLPHQWR SUpYLR� GHVVDV� UHODo}HV� HQWUH� FDUDFWHUHV� SRGH� WRUQDU� R�
DSURYHLWDPHQWR�GD�YDULDELOLGDGH�JHQpWLFD�PDLV�HILFLHQWH��XPD�YH]�TXH�FDUDFWHUHV�
GH� GLItFLO� PHGLomR� SRGHP� VHU� VHOHFLRQDGRV� LQGLUHWDPHQWH� TXDQGR� HVWmR�
SRVLWLYDPHQWH� FRUUHODFLRQDGRV� FRP� RXWURV� PDLV� DFHVVtYHLV�� 3RU� RXWUR� ODGR�� D�
VHOHomR�SRGH�VHU�GLILFXOWDGD�TXDQGR�FDUDFWHUHV�GH�LQWHUHVVH�HVWmR�DVVRFLDGRV�FRP�
RXWURV�PHQRV�LPSRUWDQWHV�

(VWXGRV� GH� FRUUHODo}HV�� PpWRGR� DOWHUQDWLYR� SDUD� LGHQWLILFDomR� GH�
DVVRFLDo}HV� IHQRWtSLFDV� HQWUH� FDUDFWHUHV�� IRUDP� EDVWDQWH� H[SORUDGRV� GXUDQWH� R�
SURFHVVR�LQLFLDO�GH�GHVHQYROYLPHQWR�WHFQROyJLFR�GD�FXOWXUD�GR�JXDUDQD]HLUR�SRU�
GLYHUVRV�DXWRUHV�



��

2� FRPSRUWDPHQWR� GH� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� SDUWH� DpUHD� GR�
JXDUDQi�IRL�HVWXGDGR�SRU�FRUUHODo}HV�VLPSOHV�HP�DOJXQV�WUDEDOKRV��(P�SURJrQLHV�
GH�SROLQL]DomR�DEHUWD�� R�Q~PHUR�GH� IROKDV� H�R�Q~PHUR�GH� UDPRV�DSUHVHQWDUDP�
IXQomR�OLQHDU�H�FRUUHODomR�VLJQLILFDWLYD�QR�SULPHLUR�DQR�GH�FUHVFLPHQWR��(VFREDU�
HW� DO��� ����E��� &RHILFLHQWHV� GH� FRUUHODo}HV� VLPSOHV� VLJQLILFDWLYRV� WDPEpP�
HYLGHQFLDUDP�D�UHODomR�GR�FRPSULPHQWR�GR�PDLRU�UDPR�DRV�VHLV�PHVHV�GH�LGDGH�
FRP� Q~PHUR� GH� UDPRV� H� Q~PHUR� GH� IROKDV� HP� YiULRV� H[SHULPHQWRV� GH�
FRPSHWLomR� GH� FORQHV� �(VFREDU�� ������� (P� UHODomR� jV� GLPHQV}HV� GDV� IROKDV��
IRUDP� HQFRQWUDGDV� DVVRFLDo}HV� SRVLWLYDV� HQWUH� UHQGLPHQWR�� FRPSULPHQWR� H�
ODUJXUD�GR�IROtROR����&RUUrD���������$OpP�GLVVR��R�DXWRU�VDOLHQWD�D�LPSRUWkQFLD�
GHVVDV�PHGLGDV�SDUD�LGHQWLILFDomR�GH�WLSRV�ERWkQLFRV�HP�SRSXODo}HV�GH�JXDUDQi�
DVVLP�FRPR�QD�GHWHUPLQDomR�GH�RXWURV� FDUDFWHUHV�GH� LQWHUHVVH�� WDLV�FRPR�iUHD�
IROLDU�H�tQGLFH�DORPpWULFR��

$�DVVRFLDomR�HQWUH�FRPSRQHQWHV�GH�IORUDomR�H�IUXWLILFDomR�IRL�DYDOLDGD�
HP� SRXFRV� WUDEDOKRV�� 9DORLV� 	� &RUUrD� �������� SRU� PHLR� GR� FRHILFLHQWH� GH�
GHWHUPLQDomR��GHWHFWDUDP�PDLRU�SHUFHQWXDO�GH�FRUUHODomR�HQWUH�Q~PHUR�GH�IUXWRV�
H� Q~PHUR� GH� VHPHQWHV� VHFDV�� &RHILFLHQWHV� GH� FRUUHODomR� VLJQLILFDWLYRV� IRUDP�
HQFRQWUDGRV�SDUD�WDPDQKR�GD�LQIORUHVFrQFLD�FRP�Q~PHUR�GH�IUXWRV��9DORLV�HW�DO���
������H�Q~PHUR�GH�IUXWRV�SRU�FDFKR�FRP�SHVR�GH�FDFKR��&RUUrD��������
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����5()(5Ç1&,$6�%,%/,2*5È),&$6

$//$5'��5��:��3ULQFLSOHV�RI�SODQW�EUHHGLQJ����HG��1HZ<RUN��-��:LOH\��������
���S�
$/9(6��5�0��HW�DO��6HOHomR�GH�GHVFULWRUHV�ERWkQLFR�DJURQ{PLFRV�SDUD�
FDUDFWHUL]DomR�GH�JHUPRSODVPD�GH�FXSXDoX]HLUR��3HVTXLVD�$JURSHFXiULD�
%UDVLOHLUD� %UDVtOLD��Y�����Q����S���������������
$5$Ò-2��'��*��GH��&$59$/+2��6��3���$/9(6��5��0��'LYHUJrQFLD�JHQpWLFD�
HQWUH�FORQHV�GH�FXSXDoX]HLUR��7KHREURPD�JUDQGLIORUXP�ZLOOG�H[�VSUHQJ�VFKXP���
&LrQFLD�H�$JURWHFQRORJLD��/DYUDV��Y�����Q����S�������������
%(1/(.(+$/��+���HW�DO��8Q�SURGXLW�DPD]RQLHQ SDUWLFXOLqUHPHQW�ULFKH�HQ�
FDIpLQH��OD�JUDLQH�GH�JXDUDQi�>3DXOOLQLD�FXSDQD�+�%�.�YDU��VRUELOLV��0DUW���
'XFNH@��)UXLWV��Y�����Q����S���������������
%5$6,/��/HLV�Q�����������QRY�������'LVS}H�VREUH�D�SDGURQL]DomR��
FODVVLILFDomR��LQVSHomR�H�UHJLVWUR�GH�EHELGDV��H�Gi�RXWUDV�SURYLGrQFLDV��%UDVtOLD��
0,&����������S�
%52:1��$��+��'��+XPDQ�LPSDFW�RQ�SODQW�JHQH�SRROV�DQG�VDPSOLQJ�IRU�WKHLU�
FRQVHUYDWLRQ��2LNRV��&RSHQKDJHQ��Y�����Q����S����������)HE��������
%586+��6��%��7KH�LVVXHV�RI�LQ�VLWX�FRQVHUYDWLRQ�RI�FURS�JHQHWLF�UHVRXUFHV��,Q��
BBBBBB��*HQHV�LQ�WKH�ILHOG��RQ�IDUP�FRQVHUYDWLRQ�RI�FURS�GLYHUVLW\��5RPH��
,QWHUQDWLRQDO��3ODQW�*HQHWLF�5HVRXUFHV�,QVWLWXWH��2WDZD��,QWHUQDWLRQDO�
'HYHORSPHQW�5HVHDUWK�&HQWUH��%RFD�5DWRQ��/HZLV�����������S��
%85*+(5��.��/���-$0,(621��$��5���/8��;��*HQHWLF�UHODWLRQVKLSV�DPRQJ�
ORZEXVK�EOXHEHUU\�JHQRW\SHV�DV�GHWHUPLQHG�E\�UDQGRPO\�DPSOLILHG�SROLPRUSKLF�
'1$�DQDO\VLV��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�+RUWLFXOWXUDO�6FLHQFH��
Y������Q����S��������������
&$53(17,(5,�3Ë32/2��9��HW�DO��6HOHomR�GH�JHQyWLSRV�SDUHQWDLV�GH�DFHUROD�
FRP�EDVH�QD�GLYHUJrQFLD�JHQpWLFD�PXOWLYDULDGD��3HVTXLVD�$JURSHFXiULD�
%UDVLOHLUD� %UDVtOLD��Y�����Q����S�����������������
&$55$1=$��5�(���&255Ç$��0�3�)���%$7,67$��0�)��7pFQLFDV�SDUD�
SROLQL]Do}HV�HP�JXDUDQi��3DXOOLQLD�FXSDQD�+%. YDU��VRUELOLV��0DQDXV��
(PEUDSD�8(3$(���������S���3HVTXLVD�HP�$QGDPHQWR������
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&$66$6��$��0��HW�DO��*HQHWLF�GLYHUVLW\�RI�3UXQXV�URRWVWRFNV�DQDO\]HG�E\�
5$3'�PDUNHUV��(XSK\WLFD��Y������S����������������
&$9$/&$17(��3�%��������2�JXDUDQi��3DXOOLQLD�FXSDQD YDU��VRUELOLV��HP�
HVWDGR�SURYDYHOPHQWH�HVSRQWkQHD��QR�SODQDOWR�GH�6DQWDUpP��3DUi��%HOpP��
%HOpP��0XVHX�*RHOGL���������S����%ROHWLP�GR�0XVHX�*RHOGL��������
&2/20%2��&���6(&21'��*���&+$55,(5��$��'LYHUVLW\�ZLWKLQ�$PHULFDQ�
FDVVDYD�JHUP�SODVP�EDVHG�RQ�5$3'�PDUNHWV� *HQHWLFV�DQG�0ROHFXODU�
%LRORJ\��5LEHLUmR�3UHWR��Y�����Q����S���������������
&211(5��3��-���:22'��%��:��,GHQWLILFDWLRQ�RI�SHFDQ�FXOWLYDUV�DQG�WKHLU�
JHQHWLF�UHODWHGQHVV�DV�GHWHUPLQHG�E\�UDQGRPO\�DPSOLILHG�SRO\PRUILF�'1$�
DQDO\VLV��-RXUQDO�RI�WKH�$PHULFDQ 6RFLHW\�IRU�+RUWLFXOWXUDO�6FLHQFH��Y������Q��
���S��������������
&255Ç$��0��3��)��&DUDFWHUHV�TXDQWLWDWLYRV�H�TXDOLWDWLYRV�SDUD�GHVFULomR�
PRUIROyJLFD�GR�JXDUDQi��3DXOOLQLD�FXSDQD YDU��VRUELOLV �0DUW���'XFNH��
���������S��7HVH��'RXWRUDGR�HP�%RWkQLFD��,QVWLWXWR�1DFLRQDO�GH�3HVTXLVDV�GD�
$PD]{QLD�)XQGDomR�8QLYHUVLGDGH�GR�$PD]RQDV��0DQDXV��$PD]RQDV�
&255Ç$��0��3��)���(6&2%$5��-��5��6HOHomR�IHQRWtSLFD�GR�JXDUDQD]HLUR��
0DQDXV� (PEUDSD���������S���3HVTXLVD�HP�$QGDPHQWR������
&5$92��0��GD�6��3URJUDPD�GH�SHVTXLVD�FRP�D�FXOWXUD�GR�JXDUDQi�GD�(PSUHVD�
$PD]{QLFD�2FLGHQWDO��,Q��5(81,2�7e&1,&$�'$�&8/785$�'2�
*8$5$1È������������0DQDXV��$0��5HVXPRV ����0DQDXV��$0��(PEUDSD�
$PD]{QLD�2FLGHQWDO��������S����������'RFXPHQWRV������
&58=��&��'���&$51(,52��3��&��6��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR�
PHOKRUDPHQWR�JHQpWLFR��9LoRVD��8)9��������Y�������S�
&58=��&��'���5(*$==,��$��-��5��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR�
PHOKRUDPHQWR�JHQpWLFR��9LoRVD��8)9�����������S��
',$6��/��$��6��'LYHUJrQFLD�JHQpWLFD�H�IHQpWLFD�PXOWLYDULDGD�QD�SUHGLomR GH�
KtEULGRV�H�SUHVHUYDomR�GH�JHUPRSODVPD�GH�FDFDX��7KHREURPD�FDFDR /��
��������S��7HVH��'RXWRUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��(VFROD�
6XSHULRU�GH�$JULFXOWXUD�/XL]�GH�4XHLUR]��3LUDFLFDED��
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',$6��/��$��6��$QiOLVHV�PXOWLGLPHQVLRQDLV��,Q��$/)(1$6��$�&���(G����
(OHWURIRUHVH�GH�LVRHQ]LPDV�H�SURWHtQDV�DILQV��IXQGDPHQWRV�H�DSOLFDo}HV�HP�SODQWDV�H�PLFURUJDQLVPRV��9LoRVD��8)9��������S���������
'8$57(�-��0���6$1726��-��%��GRV��0(/2��/��&��&RPSDULVRQ�RI�VLPLODULW\�
FRHIILFLHQWV�EDVHG�RQ�5$3'�PDUNHUV�LQ�WKH�FRPPRQ�EHDQ��*HQHWLFV�DQG�
0ROHFXODU�%LRORJ\��5LEHLUmR�3UHWR��Y�����Q����S����������6HSW��������
'8&.(��$��'LYHUVLGDGH�GRV�JXDUDQiV��5RGULJXpVLD��5LR�GH�-DQHLUR��S����������
�����
(6&2%$5��-��5��+HUGDELOLGDGH�GH�DOJXQV�FDUDFWHUHV�GD�IDVH�MXYHQLO�GH�
FORQHV�GH�JXDUDQi��3DXOOLQLD�FXSDQD�YDU��VRUELOLV���0DQDXV� (PEUDSD�
8(3$(����������S���%ROHWLP�GH�3HVTXLVD�����
(6&2%$5��-�5���&255Ç$��0�3�)��2FRUUrQFLD�GH�DXWRIHFXQGDomR�QDWXUDO�
QR�JXDUDQD]HLUR��0DQDXV� (PEUDSD�8(3$(���������S���3HVTXLVD�HP�
$QGDPHQWR�������
(6&2%$5��-��5���&255Ç$��0��3��)��&RPSHWLomR�GH�FORQHV�GH�JXDUDQi�
�3DXOOLQLD�FXSDQD�YDU��VRUELOLV��XWLOL]DQGR�R�GHOLQHDPHQWR�GH�DQpLV�KH[DJRQDLV �+RQH\�&RPE�'HVLJQ���0DQDXV� (PEUDSD�8(3$(���������S��
�3HVTXLVD�HP�$QGDPHQWR�������
(6&2%$5��-��5���&255Ç$��0��3��)���0277$��$��6��6HOHomR�GH�FORQHV�GH�
JXDUDQi��3DXOOLQLD�FXSDQD�YDU��VRUELOLV��0DUW���'XFNH��EDVHDGD�HP�YLJRU�H�
DGDSWDomR�DR�FDPSR��,Q��6,03Ï6,2�%5$6,/(,52�'2�75Ï3,&2�Ò0,'2��
�������%HOpP��$QDLV����%HOpP��&HQWUR�GH�3HVTXLVDV�$JURSHFXiULDV�GR�7UySLFR�
ÒPLGR������D��Y����S���������
(6&2%$5��-��5���&255Ç$��0��3��)���%$55(72��-��)��(VWLPDWLYD�GR�Q~PHUR�
GH�IROKDV�H�UDPRV��DOWXUD�GD�SODQWD��WDPDQKR�GH�VHPHQWH�VHFD�H�SURGXomR�GH�JXDUDQi��0DQDXV� (PEUDSD�8(3$(������E����S���%ROHWLP�GH�3HVTXLVD�����
(6&2%$5��-��5���&267$��3��5��&��&255Ç$��0��3��)��(VWLPDWLYD�GH�YDULDomR�
GR�Q~PHUR�GH�IORUHV�IHPLQLQDV�HIHWLYDV�GR�JXDUDQD]HLUR��3HVTXLVD�
$JURSHFXiULD�%UDVLOHLUD� %UDVtOLD��Y�����Q�����S�����������������D�
(6&2%$5��-�5���&267$��3��5��&�GD��&255Ç$��0��3��)��9DULDomR�GR�WHRU�GH�
FDIHtQD�QD�VHPHQWH�GH�JXDUDQi��HP�SURJrQLHV�GH�SROLQL]DomR�DEHUWD��
0DQDXV� (PEUDSD�8(3$(������E����S���%ROHWLP�GH�3HVTXLVD�����
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)$/&21(5��'��6���0$&.$<��7��)��&��,QWURGXFWLRQ�WR�TXDQWLWDWLYH�
JHQHWLFV����HG��0DOD\VLD��/RQJPDQ�����������S�
)(55(,5$��0��(���*5$77$3$*/,$��'��,QWURGXomR�DR�XVR�GH�PDUFDGRUHV�
PROHFXODUHV�HP�DQiOLVH�JHQpWLFD� ��HG��%UDVtOLD��(0%5$3$�&(1$5*(1��
���������S�
)216(&$��$��)��$��GD��$QiOLVHV�ELRPpWULFDV�HP�FDIp�FRQLOORQ��&RIIHD�
FDQHSKRUD�3LHUUH������������S��7HVH��'RXWRUDGR�HP�*HQpWLFD�H�
0HOKRUDPHQWR��8QLYHUVLGDGH�)HGHUDO�GH�9LoRVD��9LoRVD��0*�
)216(&$��-��5���6,/9$��+��7��GD��,GHQWLILFDomR�GH�GXSOLFLGDGHV�GH�DFHVVRV�GH�
IHLMmR�SRU�PHLR�GH�WpFQLFDV�PXOWLYDULDGDV��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD�
%UDVtOLD��Y�����Q����S���������������
)25'�//2<'��%��9��*HQRW\SLQJ�LQ�SODQW�JHQHWLF�UHVRXUFHV��,Q��+(55<��5��-��
�(G����3ODQW�JHQRW\SLQJ��WKH�'1$�ILQJHUSULQWLQJ�RI�SODQWV��&$%�,QWHUQDWLRQDO��
������S�������
*$5&,$��7�%��HW�DO��7HRU�GH�FDIHtQD�HP�VHPHQWHV�VHFDV�GH�JXDUDQi�
�3DXOOLQLD�FXSDQD�YDU��VRUELOLV���0DQDXV� (PEUDSD�&3$$������D���S��
�3HVTXLVD�HP�$QGDPHQWR�����
*$5&,$��7�%��HW�DO��&DUDFWHUL]DoDR�H�DYDOLDomR�GH�JXDUDQi��3DXOOLQLD�
FXSDQD�YDU��VRUELOLV���0DQDXV� (PEUDSD�&3$$������E����S���3HVTXLVD�HP�
$QGDPHQWR������
*21d$/9(6��-��5��5HODWyULR�VREUH�R�WUDEDOKR�GH�VHOHomR�GH�JXDUDQi�HP�
ÈJXD�)ULD��0XQLFtSLR�GH�0DQDXV��0DQDXV��$0��>V�Q�@���������S�
*21',0��&�-�(��$OJXQV�DVSHFWRV�GD�ELRORJLD�GR�JXDUDQi �3DXOOLQLD�FXSDQD�
YDU� VRUELOLV��0DUW���'XFNH�����������S��'LVVHUWDomR��0HVWUDGR�HP�%RWkQLFD��
,QVWLWXWR�1DFLRQDO�GH�3HVTXLVDV�GD�$PD]{QLD�)XQGDomR�8QLYHUVLGDGH�GR�
$PD]RQDV��0DQDXV��$0��
+2'*.,1��7��6RPH�FXUUHQW�LVVXHV�LQ�WKH�FRQVHUYDWLRQ�RI�SODQW�JHQHWLF�
UHVRXUFHV��,Q��02/(&8/$5�*(1(7,&�7(&+1,48(6�)25�3/$17�
*(1(7,&�5(6285&(6��������5RPH��,7��5HSRUW��� 5RPH��,WDO\��,QWHUQDWLRQDO�
3ODQW�*HQHWLF�5HVRXUFHV�,QVWLWXWH���������S��������5HSRUW�RI�DQ�,3*5,�
:RUNVKRS��
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,167,7872�%5$6,/(,52�'(�*(2*5$),$�(�(67$7Ë67,&$��3URGXomR�
DJUtFROD�PXQLFLSDO��������'LVSRQtYHO�HP���ZZZ�LEJH�FRP�EU!��$FHVVR�HP�����
QRY��������
,17(51$7,21$/�%2$5'�)25�3/$17�*(1(7,&�5(6285&(6��(OVHYLHUV�
GLFWLRQDU\�RI�SODQW�JHQHWLF�UHVRXUFHV��5RPH�����������S��
-2+1621��5��$���:,&+(51��'��:��$SSOLHG�PXOWLYDULDWH�VWDWLVWLFDO�
DQDO\VLV� ��HG��(QJOHZRRG�&OLIIV��3UHQWLFH�+DOO�,QWHUQDWLRQDO�����������S�
.2(+/(5�6$1726��3���'251(//(6��$���/��&���)5(,7$6��/��%��GH�)��
&KDUDFWHUL]DWLRQ�RI�PDQGDULQ�FLWUXV�JHUPSODVP�IURP�6RXWKHUQ�%UD]LO�E\�
PRUSKRORJLFDO�DQG�PROHFXODU�DQDO\VHV��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD�
%UDVtOLD� Y�����Q����S���������������
.5=$12:6.,��:��-��3ULQFLSOHV�RI�PXOWLYDULDWH�DQDO\VLV��D�XVHU�V�
SHUVSHFWLYH��2[IRUG��2[IRUG�6FLHQFH�����������S�
/,0$��3��6��*��'LYHUJrQFLD�JHQpWLFD�H�HIHLWR�GR�QLWURJrQLR�WRWDO�QR�
FUHVFLPHQWR�LQ�YLWUR GH�LSHFD�>3V\FKRWULD�LSHFDFXDQKD �%URW���6WRNHV@ ������
��S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*��
//(5$6��(��&RQVLGHUDo}HV�VREUH�D�GLVWULEXLomR�JHRJUiILFD�H�WD[RQRPLD�GR�
JXDUDQi��3DXOOLQLD�FXSDQD�YDU��VRUELOLV� H�WD[D�DILQV�QD�$PD]{QLD��,Q��
6,03Ï6,2�%5$6,/(,52�'2�*8$5$1È������������0DQDXV��$QDLV����
0DQDXV��(0%5$3$�8(3$(��������S���������
//(5$6��(��(VSpFLHV�GH�3DXOOLQLD FRP�SRWHQFLDO�HFRQ{PLFR��,Q��BBBBBB��
&XOWLYRV�PDUJLQDGRV�RXWUD�SHUVSHFWLYD�GH�������5RPD��)$2�����������S��
�3URGXomR�H�3URWHomR�9HJHWDO������
/<1&+��0��HW�DO��7KH�TXDQWLWDWLYH�DQG�PROHFXODU�JHQHWLF�DUFKLWHFWXUH�RI�D�
VXEGLYLGHG�VSHFLHV��(YROXWLRQ� Y�����S���������������
0$57(/��-��+��,��HW�DO��(VWDWtVWLFD�PXOWLYDULDGD�QD�GLVFULPLQDomR�GH�UDoDV�
DPD]{QLFDV�GH�SXSXQKHLUDV��%DFWULV�JDVLSDHV�.XQWK��HP�0DQDXV��%UDVLO���
5HYLVWD�%UDVLOHLUD�GH�)UXWLFXOWXUD��-DERWLFDEDO��Y�����Q����S���������������
0F.$<�-��.���/$77$��5��*��$GDSWLYH�SRSXODWLRQ�GLYHUJHQFH��PDUNHUV��47/�
DQG�WUDLWV��7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��/RQGRQ��Y�����Q����S����������
������
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0(85(5�*5,0(6��%���%(5.29��$���%(&.��+��7KHREURPLQH��WKHRSK\OOLQH��
DQG�FDIIHLQHLQ����VDPSOHV�DQG�SURGXFWV�RI�JXDUDQi��3DXOOLQLD�FXSDQD��
6DSLQGDFHDH���(FRQRPLF�%RWDQ\��%UDVtOLD��Y�����Q����S����������������
02+$00$',��6��$���35$6$11$��%��0��$QDO\VLV�RI�JHQHWLF�GLYHUVLW\�LQ�
FURS�SODQWV�± VDOLHQW�VWDWLVWLFDO�WRROV�DQG�FRQVLGHUDWLRQV��&URS�6FLHQFH��Y�����S��
����������������
0285$��(��)��'LYHUJrQFLD�JHQpWLFD�HQWUH�DFHVVRV�GH�MDERUDQGL��3LORFDUSXV�
PLFURSK\OOXV� ����� ��S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�
GH�3ODQWDV��8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*��
1$6&,0(172�),/+2��)�-��GR��$752&+��$�/��*XDUDQD]HLUR��,Q��
%58&.1(5��&�+���(G����0HOKRUDPHQWR�GH�IUXWHLUDV�WURSLFDLV��9LoRVD��0*��
8)9��������S���������
1$6&,0(172�),/+2��)�-���*$5&,$��7�%��&RPSHWLomR�H�DYDOLDomR�GH�
FORQHV�GH�JXDUDQi��3DXOOLQLD�FXSDQD�YDU��VRUELOLV��0DQDXV� (0%5$3$�
&3$$���������S���3HVTXLVD�HP�$QGDPHQWR�����
1$6&,0(172�),/+2��)��-��GR��HW�DO��&ORQHV�GH�JXDUDQD]HLUR�SDUD�R�(VWDGR
GR�$PD]RQDV��0DQDXV� (0%5$3$�$PD]{QLD�2FLGHQWDO���������S��
�&RPXQLFDGR�7pFQLFR�����
1$6&,0(172�),/+2��)��-��GR��HW�DO��'LYHUJrQFLD�JHQpWLFD�HQWUH�FORQHV�GH�
JXDUDQD]HLUR��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����Q����S�����
�����������
1(:%85<��+�-���)25'�//2<'��%�9��7KH�XVH�RI�5$3'�IRU�DVVHVVLQJ�
YDULDWLRQ�LQ�SODQWV��3ODQW�*URZWK�5HJXO��Y�����S�������������
3$,9$��-��5��GH��'LYHUJrQFLD�JHQpWLFD�HQWUH�FORQHV�SULPiULRV�GH�VHULQJXHLUDV��
3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����Q����S����������������
3+,//,36��7�'���0853+<��-�3���*22'0$1��0�0��,VR]\PH�YDULDWLRQ�LQ�
JHUPSODVP�DFFHVVLRQV�RI�WKH�ZLOG�RDW�$YHQD�6WHULOLV /��7KHRUHWLFDO�$SSOLHG�LQ�
*HQHWLFV� Y�����S�������������
3,5(6��-�0��2�JXDUDQi��%HOpP��,QVWLWXWR�$JURQ{PLFR�GR�1RUWH����������S��
�5HODWyULR�GD�6HomR�GH�%RWkQLFD��
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5(6(1'(��0��'��9��GH��0HOKRUDPHQWR�GH�HVSpFLHV�SHUHQHV��,Q��1$66��/��/��HW�
DO���(G����5HFXUVRV�JHQpWLFRV�H�PHOKRUDPHQWR�� SODQWDV� 5RQGRQySROLV��
)XQGDomR�07��������S���������
5(6(1'(��0��'��9��GH��*HQpWLFD�ELRPpWULFD�H HVWDWtVWLFD�QR�PHOKRUDPHQWR�
GH�SODQWDV�SHUHQHV��%UDVtOLD��(0%5$3$�,QIRUPDomR�7HFQROyJLFD�����������S�
5,%(,52��)��(���62$5(6��$��5���5$0$/+2��0��$��3��'LYHUJrQFLD�JHQpWLFD�
HQWUH�SRSXODo}HV�GH�FRTXHLUR�JLJDQWH�GR�%UDVLO��3HVTXLVD�$JURSHFXiULD�
%UDVLOHLUD��%UDVtOLD��Y�����Q����S������������VHW�������
526(//,��*��HW�DO��9DULDELOLW\�LQ�ILYH�7XVFDQ�ROLYH�FXOWLYDUV��2OHD�HXURSHD�/����
-RXUQDO�RI�*HQHWLFV�	�%UHHGLQJ��Y�����S��������������
6$//$��0��)��6��HW�DO��8VR�GH�PDUFDGRUHV�PROHFXODUHV�QD�DQiOLVH�GD�
YDULDELOLGDGH�JHQpWLFD�HP�DFHUROD��0DOSLJKLD�HPDUJLQDWD�'��&����5HYLVWD�
%UDVLOHLUD�GH�)UXWLFXOWXUD��-DERWLFDEDO��Y�����Q����S�������������
6&+0,'7��)��2�JXDUDQi��VXD�FXOWXUD�H�LQG~VWULD��&DPSR��Y����Q����S��������
�����
62.$/��5��5���61($7+��3��+��$��3ULQFLSOHV�RI�QXPHULF�WD[RQRP\��6DQ�
)UDQFLFR��:��+��)UHHPDQ�����������S���
6286$��1��5���628=$��$��GDV�*��&��&RQVHUYDomR�H[�VLWX H�XWLOL]DomR�GH�
HVSpFLHV�QDWLYDV��,Q��BBBBBB��5HFXUVRV�ILWRJHQpWLFRV�QD�$PD]{QLD�2FLGHQWDO��
0DQDXV��(0%5$3$�$PD]{QLD�2FLGHQWDO������� ���S��
6286$��1��5��HW�DO��'LVFULPLQDomR�GH�UDoDV�SULPLWLYDV�GH�SXSXQKD��%DFWULV�
JDVLSDHV��QD�$PD]{QLD�EUDVLOHLUD�SRU�PHLR�GH�PDUFDGRUHV�PROHFXODUHV��5$3'���
$FWD�$PD]{QLFD��Y�����Q����S���������������
628=$��$�)��HW�DO��$VSHFWRV�SULRULWiULRV�GH�XP�SURJUDPD�GH�SHVTXLVDV�H�
H[SHULPHQWDomR�FRP�D�FXOWXUD�GR�JXDUDQi�QR�(VWDGR�GR�$PD]RQDV��
0DQDXV��,3($2F��������S��������,QIRUPDWLYR�����
628=$��$��*��&��HW�DO��)UXWHLUDV�GD�$PD]{QLD��%UDVtOLD��(0%5$3$�63,���
0DQDXV��(0%5$3$�&3$$�����������S���%LEOLRWHFD�%RWkQLFD�%UDVLOHLUD�����
9$/2,6��$��&��&���&255Ç$��0��3��)��(VWXGRV�GH�FDUDFWHUHV�FRUUHODFLRQDGRV�
FRP�D�SURGXomR�GH�DPrQGRD�VHFD�QR�JXDUDQD]HLUR�3DXOOLQLD�FXSDQD�YDU��
VRUELOLV��0DQDXV� (0%5$3$�8(3$(����������S���&LUFXODU�7pFQLFD�����
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9$/2,6��$�&�&���&255Ç$��0�3�)���9$6&21&(/26��0�(�&��(VWXGRV�GH�
FDUDFWHUHV�FRUUHODFLRQDGRV�FRP�D�SURGXomR�GH�DPrQGRD�VHFD�QR�JXDUDQD]HLUR�
�3DXOOLQLD�FXSDQD�YDU��VRUELOLV���3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y��
����Q����S���������������
9$1�+,1780��7�-�/���.1h3))(5��+��'XSOLFDWLRQ�ZLWKLQ�DQG�EHWZHHQ�
JHUPSODVP�FROOHFWLRQV��,�LGHQWLILFDWLRQ�RI�GXSOLFDWLRQ�RQ�WKH�EDVLV�RI�SDVVSRUW�
GDWD��*HQHWLF�5HVRXUFHV�DQG�&URS�(YROXWLRQ��Y�����S���������������
9$5*$6��$���%/$1&2��)�$��)UXLW�FKDUDFWHUL]DWLRQ�RI�&RFRV�QXFLIHUD�/��
�$5(&$&($(��FXOWLYDUV�IURP�WKH�3DFLILF�FRDVW�RI�&RVWD�5LFD�DQG�WKH�
3KLOLSSLQHV��*HQHWLF�5HVRXUFHV�DQG�&URS�(YROXWLRQ��Y�����S���������������
9(1&296.<��5���%$55,*$��3��*HQpWLFD�ELRPpWULFD�QR�ILWRPHOKRUDPHQWR��
5LEHLUmR�3UHWR��6RFLHGDGH�%UDVLOHLUD�GH�*HQpWLFD������������S�
9,/(/$�025$/(6��(��$���9$/2,6��$��&��&���1$66��/��/��5HFXUVRV�
JHQpWLFRV�YHJHWDOHV� %UDVtOLD��(0%5$3$�&(1$5*(1�(0%5$3$�63,��������
��S��
:,/'(��-���:$8*+��5���32:(//��:��*HQHWLF�ILQJHUSULQW�RI�7KHREURPD
FORQHV�XVLQJ�UDQGRPO\�DPSOLILHG�SROLPRUILF�'1$�PDUNHUV��7KHRUHWLFDO�
$SSOLHG�LQ�*HQHWLFV��Y�����S���������������

:,//,$06��-�*�.��HW�DO��'1$�SRO\PRUSKLVPV�DPSOLILHG�E\�DUELWUDU\�SULPHUV�
DUH�XVHIXO�DV�JHQHWF�PDUNHUV��1XFOHLF�$FLGV�5HVHDUFK��2[IRUG��Y�����Q�����
S�����������������
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5(6802

6286$�� 1HOFLPDU� 5HLV� 'LYHUJrQFLD� JHQpWLFD� HP� JHUPRSODVPD� GH�
JXDUDQD]HLUR� ,Q��BBBBBB��9DULDELOLGDGH�JHQpWLFD�H�HVWLPDWLYDV�GH�SDUkPHWURV�
JHQpWLFRV� HP� JHUPRSODVPD� GH� JXDUDQD]HLUR�� ������ &DS���� S�������� 7HVH�
�'RXWRUDGR�HP�$JURQRPLD�*HQpWLFD�H�0HOKRUDPHQWRV�GH�3ODQWDV��8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��/DYUDV 

2� JXDUDQD]HLUR� �3DXOOLQLD� FXSDQD YDU�� VRUELOLV �0DUW��� 'XFNH�� p� XPD�
HVSpFLH�FRQKHFLGD�FRPHUFLDOPHQWH�SHODV�SURSULHGDGHV�PHGLFLQDLV�H HVWLPXODQWHV�
GH� VXDV� VHPHQWHV�� 1DWLYD� GD� $PD]{QLD�� D� HVSpFLH� DSUHVHQWD� XP� KLVWyULFR� GH�
GRPHVWLFDomR� IDYRUiYHO� j� SUHVVXSRVLomR� GH� TXH� WRGR� JXDUDQi� FXOWLYDGR� VHMD�
SURFHGHQWH�GH�VHPHQWHV�GLVVHPLQDGDV�SHORV� LQGtJHQDV�DWp�DR�EDL[R�5LR�1HJUR��
UHJLmR�FRP�PDLRU�WUDGLomR�QR�FXOWLYR�GD�HVSpFLH��0DXpV��HVWDGR�GR�$PD]RQDV��
2V�REMHWLYRV�IRUDP�DYDOLDU�D�GLYHUJrQFLD�JHQpWLFD�GH�FORQHV�GD�FROHomR��SRU�PHLR�
GH�PHGLGDV�GH�VLPLODULGDGHV�REWLGDV�FRP�GDGRV�GH�5$3'�H�GH�FORQHV�XWLOL]DGRV�
QR�PHOKRUDPHQWR��SRU�PHLR�GD�GLVWkQFLD�JHQpWLFD�GH�0DKDODQRELV��HVWLPDGD�FRP�
GDGRV� GH� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� SURGXomR� GH� IUXWRV�� 1D� DYDOLDomR�
PROHFXODU�IRUDP�DYDOLDGRV����FORQHV�GH�JXDUDQi�GD�FROHomR�GH�JHUPRSODVPD�GD�
(PEUDSD� $PD]{QLD� 2FLGHQWDO� H�� GHVWHV�� ��� TXH� UHSUHVHQWDP� D� EDVH� GR�
PHOKRUDPHQWR�IRUDP�WDPEpP�VXEPHWLGRV�j�DYDOLDomR�IHQRWtSLFD��$V�PHGLGDV�GH�
VLPLODULGDGHV� LQGLFDUDP� D� H[LVWrQFLD� GH� DPSOD� YDULDomR� JHQpWLFD�� SRUpP� D�
HVWUXWXUDomR� GD� YDULDELOLGDGH� IRL� LQGLIHUHQWH� DR� ORFDO� GH� FROHWD�� 2V� FORQHV�
&08���� H� &08���� IRUDP� RV� PDLV� VLPLODUHV� �������� HQTXDQWR� &0$���� H�
&0$����IRUDP�RV�PHQRV�VLPLODUHV���������$�DQiOLVH�GD�YDULDomR�IHQRWtSLFD��GH�
PRGR� JHUDO�� FRQVWDWRX� D� H[LVWrQFLD� GH� YDULDELOLGDGH� SDUD� FDUDFWHUHV� GD� IDVH�
SURGXWLYD��TXH�SRGH�VHU�HPSUHJDGD�WDQWR�QD�VHOHomR�GH�JHQLWRUHV�SDUD�SURJUDPDV�
GH� FUX]DPHQWRV� FRPR� QD� REWHQomR� GH� YDULHGDGHV� FORQDLV�� 2V� FORQHV�PHQRV� H�
PDLV�GLYHUJHQWHV�IRUDP�&08����H�&08�����'� �������H�&,5����H�&08����
�'� ���������� UHVSHFWLYDPHQWH�� 2V� FDUDFWHUHV� SHVR� PpGLR� GH� IUXWR�� GLkPHWUR�
ORQJLWXGLQDO�GD�VHPHQWH�H�Q~PHUR�GH�IORUHV�IHPLQLQDV�SRU�LQIORUHVFrQFLD�WLYHUDP�
PDLRU� FRQWULEXLomR� SDUD� GLYHUJrQFLD� JHQpWLFD� HQWUH� RV� FORQHV� DQDOLVDGRV� $�
HOHYDGD�FRUUHODomR��U� ��������HQWUH�DV�VLPLODULGDGHV�GH�5$3'�H�DV�GLVWkQFLDV�
JHQHUDOL]DGDV�GH�0DKDODQRELV��FRQVLGHUDQGR�VRPHQWH�D�PpGLD�H�RV�H[WUHPRV�GDV�
HVWLPDWLYDV��SHUPLWLX�D�SUHGLomR�GH�TXH�RV�FORQHV�&,5�����&0$�����&08����H�
&08���� VmR� PDLV� DSURSULDGRV� SDUD� JHUDU� FRPELQDo}HV� VXSHULRUHV� HP� XP�
SURJUDPD�GH�FUX]DPHQWRV�

&RPLWr�GH�RULHQWDomR��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��2ULHQWDGRU�
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6286$�� 1HOFLPDU� 5HLV� *HQHWLF� GLYHUJHQFH� LQ� JXDUDQD� WUHH� JHUPSODVP� ,Q��
BBBBBB��*HQHWLF�YDULDELOLW\�DQG�HVWLPDWLRQ�RI�JHQHWLF�SDUDPHWHUV�LQ�JXDUDQD�
WUHH�JHUPSODVP��������&DS����S��������7KHVLV��'RFWRU�LQ�$JURQRP\���*HQHWLFV�
DQG�3ODQW�%UHHGLQJ��8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�

*XDUDQD� WUHH� �3DXOOLQLD� FXSDQD YDU�� VRUELOLV �0DUW��� 'XFNH�� LV� ZHOO�
NQRZQ� FRPPHUFLDOO\� IRU� WKH� PHGLFLQDO� DQG� VWLPXODQW� SURSHUWLHV� RI� LWV� VHHGV��
1DWLYH�RI� WKH�$PD]RQ�� LW�SUHVHQWV�D�IDYRUDEOH�GRPHVWLFDWLRQ�KLVWRU\�WR�DVVXPH�
WKDW�HYHU\�JXDUDQD�FURS�KDV�LWV�RULJLQV�IURP�VHHGV�GLVVHPLQDWHG�E\�ORFDO�,QGLDQ�
WULEHV�DOO�WKH�ZD\�GRZQ�WR�WKH�ORZHU�5LR�1HJUR��D�UHJLRQ�NQRZQ�IRU�LWV�WUDGLWLRQ�
LQ�SODQWLQJ�WKH�VSHFLH�PRUH�VSHFLILFDOO\�DURXQG�0DXpV�LQ�WKH�VWDWH�RI�$PD]RQDV��
7KLV� VWXG\� DLPHG� WR� HYDOXDWH� WKH� JHQHWLF� GLYHUJHQFH� RI� FORQHV� IURP� WKH�
FROOHFWLRQ�� WKURXJK� VLPLODULW\� PHDVXUHPHQWV� DVVHVVHG� E\� 5$3'�PDUNHUV� DQG��
GLYHUJHQFH�RI�EUHHGLQJ�FORQHV�WKURXJK�0DKDODQRELV�JHQHWLF�GLVWDQFH��HVWLPDWHG�
IURP�FKDUDFWHUV�UHODWHG� WR� � IUXLW�\LHOG�� ,Q� WKH�PROHFXODU�DVVHVVPHQW����JXDUDQD�
FORQHV�IURP�(PEUDSD�$PD]RQLD�2FLGHQWDO�FORQH�EDQN�KDYH�EHHQ�HYDOXDWHG�DQG�
��� RI� WKHP�� UHSUHVHQWLQJ� WKH� EDVLV� RI� EUHHGLQJ�� ZHQW� WKURXJK� SKHQRW\SLF�
HYDOXDWLRQ�� 7KH� VLPLODULW\� PHDVXUHPHQWV� LQGLFDWHG� WKH� H[LVWHQFH� RI� D� ZLGH�
JHQHWLF� YDULDWLRQ�� KRZHYHU� WKH� VWUXFWXULQJ� RI� YDULDELOLW\�ZDV� LQGLIIHUHQW� WR� WKH�
VDPSOH�DUHD��&08����DQG�&08����FORQHV�ZHUH�WKH�PRVW�VLPLODU�RQHV���������
ZKLOH�&0$����DQG�&0$����FORQHV�ZHUH� WKH� OHDVW�VLPLODU� ��������3KHQRW\SLF�
YDULDWLRQ�DQDO\VHV�� LQ�JHQHUDO�� IRXQG� WKH�H[LVWHQFH�RI�YDULDELOLW\� IRU�FKDUDFWHUV�
IURP� WKH� SURGXFWLYH� SKDVH�� ZKLFK� PD\� EH� HPSOR\HG� ERWK� LQ� WKH� VHOHFWLRQ� RI�
JHQLWRUV�IRU�FURVVEUHHGLQJ�SURJUDPV�DQG�IRU�REWDLQLQJ�FORQH�YDULHWLHV��7KH�OHDVW�
DQG�PRVW�GLYHUJHQW�FORQHV�ZHUH�&08����DQG�&08�����'� �������DQG�&,5����
DQG� &08���� �'� ���������� UHVSHFWLYHO\�� $YHUDJH� IUXLW� ZHLJKW�� VHHG�
ORQJLWXGLQDO�GLDPHWHU� DQG�QXPEHU�RI� IHPDOH� IORZHUV�SHU� LQIORUHVFHQFH�PDGH�D�
JUHDWHU�FRQWULEXWLRQ�IRU�JHQHWLF�GLYHUJHQFH�DPRQJ�FORQHV��7KH�KLJK�FRUUHODWLRQ�
�U ������� EHWZHHQ� VLPLODULW\� PHDVXUHPHQWV� IURP� 5$3'� DQG� 0DKDODQRELV�
GLVWDQFH��WDNLQJ�LQWR�DFFRXQW�RQO\�WKH�DYHUDJH�DQG�H[WUHPH�HVWLPDWHV��DOORZHG�WR�
SUHGLFW� WKDW� FORQHV� &,5����� &0$����� &08���� DQG� &08���� DUH� WKH� PRVW�
SURPLVLQJ�WR�EH�FURVVHG�LQ�D�EUHHGLQJ�SURJUDP�

&RPLWr�GH�RULHQWDomR��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��2ULHQWDGRU�



��

� ,1752'8d2

2� JXDUDQD]HLUR� �3DXOOLQLD� FXSDQD YDU�� VRUELOLV �0DUW��� 'XFNH�� p� XPD�
HVSpFLH�FRQKHFLGD�FRPHUFLDOPHQWH�SHODV�SURSULHGDGHV�PHGLFLQDLV�H�HVWLPXODQWHV�
GH�VXDV�VHPHQWHV��1DWLYR�GD�$PD]{QLD�DSUHVHQWD�XP�KLVWyULFR�GH�GRPHVWLFDomR�
IDYRUiYHO� j� SUHVVXSRVLomR� GH� TXH� WRGR� JXDUDQi� FXOWLYDGR� VHMD� SURFHGHQWH� GH�
VHPHQWHV GLVVHPLQDGDV� SHODV� SRSXODo}HV� LQGtJHQDV� DWp� DR� EDL[R� 5LR� 1HJUR��
UHJLmR�FRP�PDLRU�WUDGLomR�QR�FXOWLYR�GD�HVSpFLH��0DXpV��HVWDGR�GR�$PD]RQDV��

2�DSURYHLWDPHQWR�GD�FDIHtQD�QD�LQGXVWULDOL]DomR�GH�SURGXWRV�QDWXUDLV�H�
UHIULJHUDQWHV�WHP�PRWLYDGR�R�HVWDEHOHFLPHQWR�GH�SODQWLRV�UDFLRQDLV�QRV�HVWDGRV�
GR� $PD]RQDV�� %DKLD� H�0DWR�*URVVR� ��1DVFLPHQWR� )LOKR�	�$WURFK�� �������$�
RFRUUrQFLD� GH� GRHQoDV� H� D� EDL[D� SURGXWLYLGDGH� VmR� RV� SUREOHPDV� TXH� PDLV�
FRPSURPHWHP�D�VXVWHQWDELOLGDGH�GD�FXOWXUD�FRPR�DJURQHJyFLR��(P�UD]mR�GLVVR��
RV� REMHWLYRV� GR� SURJUDPD�GH�PHOKRUDPHQWR� GH� JXDUDQi� WrP� VLGR� GLUHFLRQDGRV�
SDUD� D� REWHQomR� GH� FORQHV� SURGXWLYRV� H� UHVLVWHQWHV�� 2V� DQWLJRV� SODQWLRV�
SURSDJDGRV� SRU� VHPHQWHV� GH� SROLQL]DomR� OLYUH� FRQVWLWXHP� D� SULQFLSDO� UHVHUYD�
QDWXUDO� GH� DOHORV� SDUD� D� EXVFD� GH� VROXo}HV� SDUD�RV�SUREOHPDV� WHFQROyJLFRV�GR�
FXOWLYR�FRPHUFLDO�GD�HVSpFLH�

1D�$PD]{QLD� &HQWUDO�� D� H[SORUDomR� JHQpWLFD� GD� HVSpFLH� LQLFLRX�VH� QD�
GpFDGD� GH� ������ FRP� YiULDV� FROHWDV� GH� DPRVWUDV� GH� VHPHQWHV� GH� SODQWDV�
FXOWLYDGDV� HP� FRPXQLGDGHV� UXUDLV� GH� 0DXpV�� 1D� GpFDGD� VHJXLQWH�� IRUDP�
FROHWDGRV� PDWHULDLV� YHJHWDWLYRV� HP� iUHDV� GH� SURGXWRUHV� WUDGLFLRQDLV� GRV�
PXQLFtSLRV�GH�,UDQGXED��0DQDXV�H�0DXpV��(VVDV�FROHWDV�UHVXOWDUDP�QD�IRUPDomR�
GH�XPD�EDQFR�GH�FORQHV�GH�JXDUDQi��TXH�FRQVLVWH�QD�DWXDO�IRQWH�GH�YDULDELOLGDGH�
JHQpWLFD� XWLOL]DGD� SHOD� SHVTXLVD� SDUD� D� LGHQWLILFDomR� GH� JHUPRSODVPD� FRP�
HOHYDGR� SRWHQFLDO� SURGXWLYR� H� WROHUkQFLD� j� DQWUDFQRVH� �&ROOHWRWULFKXP�
JXDUDQLFROD $OEXTXHUTXH�� SULQFLSDO�GRHQoD�GR�JXDUDQD]HLUR�



��

(VWXGRV� ELRPpWULFRV� DSOLFDGRV� DR� JHUPRSODVPD� PDLV� XWLOL]DGR� QHVVD�
SULPHLUD�IDVH�GH�SHVTXLVD�HYLGHQFLDUDP�XPD�UHVWULomR�QD�YDULDELOLGDGH�JHQpWLFD�
�1DVFLPHQWR�)LOKR�HW�DO����������R�TXH�WHP�GLILFXOWDGR�D�LGHQWLILFDomR�GH�JUXSRV�
FODUDPHQWH� GLYHUJHQWHV�� 1HVVDV� VLWXDo}HV�� RV� PDUFDGRUHV� PROHFXODUHV�
UHSUHVHQWDP�XPD�DOWHUQDWLYD�SDUD�DX[LOLDU�QD�HVWUXWXUDomR�GD�FROHomR�H�RULHQWDU�
QD�GHILQLomR�GH�HVWUDWpJLDV�SDUD�DPSOLDomR�GD�YDULDELOLGDGH�JHQpWLFD��

$VVLP�� D� LQWHJUDomR� GD� DQiOLVH� PROHFXODU� FRP� DV� LQIRUPDo}HV�
IHQRWtSLFDV� VREUH� FDUDFWHUHV� SRXFRV� HVWXGDGRV� DPSOLDUi� RV� FRQKHFLPHQWRV�
JHUDGRV�VREUH�D�HVSpFLH�H�IDFLOLWDUi�D�XWLOL]DomR�GR�JHUPRSODVPD�SDUD�REWHQomR�
GH� FXOWLYDUHV� FRPHUFLDLV� H� PHOKRULD� GD� TXDOLGDGH� GH� YLGD� GD� SRSXODomR�
DPD]{QLFD�� 2V� REMHWLYRV� GR� HVWXGR� IRUDP� DYDOLDU� D� GLYHUJrQFLD� JHQpWLFD� GH�
FORQHV�GD�FROHomR�GH�JHUPRSODVPD��SRU�PHLR�GH�5$3'�H�GRV�FORQHV�XWLOL]DGRV�
QR� PHOKRUDPHQWR�� SRU� PHLR� GH� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� SURGXomR� GH�
IUXWRV�
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� 0$7(5,$/�(�0e72'26

����$YDOLDomR�PROHFXODU

������0DWHULDO�YHJHWDO
)RUDP�DYDOLDGRV� ��� FORQHV� GH�JXDUDQi�GD� FROHomR�GH�JHUPRSODVPD�GD�

(PEUDSD� $PD]{QLD� 2FLGHQWDO�� VHGLDGD� QR� &DPSR� ([SHULPHQWDO� GD� (PEUDSD�
$PD]{QLD� 2FLGHQWDO�� 0DQDXV�� HVWDGR� GR� $PD]RQDV�� j� ODWLWXGH� GH� �����
6��
ORQJLWXGH� GH������
:�*U�� H� DOWLWXGH�GH���P��2V�FORQHV� VmR� UHSUHVHQWDWLYRV�GD�
YDULDELOLGDGH� FRQVHUYDGD� �*DUFLD� HW� DO��� ������ H� XWLOL]DGD� QR� PHOKRUDPHQWR�
�1DVFLPHQWR�)LOKR�HW�DO����������FRQIRUPH�LGHQWLILFDomR�QD�7DEHOD���

7$%(/$�� *HUPRSODVPD�GH�JXDUDQi�LGHQWLILFDGR�SHOD�VpULH�H�VLJOD�GR�ORFDO�GH�
FROHWD�

6pULH *HUPRSODVPD�FRQVHUYDGR� *HUPRSODVPD�XWLOL]DGR �

��� &08�����&0$������������������&,5��� �
��� &,5������&0$����������� &,5�����&0$����������������������

��������������
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��� &08��� �
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��� &,5�����&08��������������������������

�������������������
�

� &,5��&ORQH�GH�,UDQGXED���&0$��&ORQH�GH�0DQDXV��&08��&ORQH�GH�0DXpV�
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$� VpULH� GH� LGHQWLILFDomR� FRUUHVSRQGH� j� RUGHP� GR� UHJLVWUR� GR� FORQH��
LQGHSHQGHQWH�GR�ORFDO�GH�FROHWD��$VVLP��R�HVWXGR�UH~QH�FORQHV�GHVFHQGHQWHV�GDV�
SULPHLUDV�FROHWDV�GH�VHPHQWHV�HP�SODQWLRV� WUDGLFLRQDLV�GD�UHJLmR�GH�0DXpV�DWp�
FORQHV�GD�~OWLPD�FROHWD�GH�HVWDFDV�UHDOL]DGD�QRV�PXQLFtSLRV�GH�,UDQGXED��0DQDXV�
H� 0DXpV�� FRP� UHSUHVHQWDomR� GH� WRGDV� DV� VpULHV� QXPpULFDV�� 2� JHUPRSODVPD�
XWLOL]DGR�p�UHSUHVHQWDGR�SRU�FORQHV�FRP�PpGLD�DOWD�SDUD�SURGXomR�GH�VHPHQWHV�
VHFDV�� DFLPD� GH� �NJ�SODQWD�� FRQVWLWXLQGR� QD� SULQFLSDO� YDULDomR� H[SORUDGD� SHOR�
SURJUDPD�GH�PHOKRUDPHQWR�

������([WUDomR�GH�'1$
$SUR[LPDGDPHQWH� ���PJ� GH� WHFLGR� GH� IROKDV� MRYHQV� IRUDP�

LGHQWLILFDGRV�� OLRILOL]DGRV� H� WUDQVSRUWDGRV� SDUD� R� /DERUDWyULR� GH� *HQpWLFD�
0ROHFXODU�GD�8)/$��&DGD�DPRVWUD�IRL�GHSRVLWDGD�HP�XP�DOPRIDUL]�H�PDFHUDGD�
FRP�QLWURJrQLR�OtTXLGR�H�DUHLD�HVWHULOL]DGD��DGLFLRQDQGR�VH��HP�VHJXLGD�����P/�
GH� WDPSmR� GH� H[WUDomR� FRP� &7$%� D� ��R&�� MXQWDPHQWH� FRP� ���� P/� GH� E�
PHUFDSWRHWDQRO��2V�FRPSRQHQWHV�GR� WDPSmR�GH�H[WUDomR� IRUDP����GH�&7$%��
����P0�GH�75,6��S+� ����������P0�GH�('7$��S+� �����������0�GH�1D&O�H����
GH� 393� �SROLYLQLOSLUUROLGRQD���$V� DPRVWUDV�PDFHUDGDV� IRUDP� WUDQVIHULGDV� SDUD�
WXERV� GH� H[WUDomR� H� LQFXEDGDV� D� ��R&� SRU� ���PLQXWRV�� DJLWDQGR�VH� D� FDGD� ���
PLQXWRV��$SyV� UHVIULDPHQWR�� IRUDP�DGLFLRQDGRV� ����P/�GH�FORURIyUPLR�iOFRRO�
LVRDPtOLFR�������&,$��H�RV�WXERV�IRUDP�DJLWDGRV�DWp�D�IRUPDomR�GH�XPD�HPXOVmR�
KRPRJrQHD��$V�DPRVWUDV�IRUDP�FHQWULIXJDGDV�D�������USP��GXUDQWH��� PLQXWRV�
2�VREUHQDGDQWH�IRL�WUDQVIHULGR�SDUD�XP�QRYR�WXER��DR�TXDO�IRUDP�DGLFLRQDGRV��
DSUR[LPDGDPHQWH�����P/�GH�XPD�VROXomR�&7$%����������0�1D&O��$�H[WUDomR�
IRL�UHSHWLGD�FRP�����P/�GH�&,$��2�VREUHQDGDQWH�IRL�WUDQVIHULGR�SDUD�XP�QRYR�
WXER��DR�TXDO�IRUDP�DGLFLRQDGRV��DSUR[LPDGDPHQWH������P/�GH�LVRSURSDQRO�IULR�
����R&��H�FRQVHUYDGR�QR�IUHH]HU�����R &��SRU����KRUDV��



��

1R� GLD� VHJXLQWH�� R� PDWHULDO� IRL� FHQWULIXJDGR� D� ������ USP� GXUDQWH� ��
PLQXWRV��R�VREUHQDGDQWH�GHVFDUWDGR�H�R�SHOOHW�ODYDGR�GXDV�YH]HV�HP�����P/�GH�
HWDQRO������$SyV�D�VHFDJHP�HP�WHPSHUDWXUD�DPELHQWH�SRU�XPD�QRLWH��R�SHOOHW�
IRL� UHVVXVSHQVR�HP��������P/�GH� WDPSmR�7(� �7ULV�� ��P0�H�('7$������P0��
FRQWHQGR����P/�GH�51$VH�H�LQFXEDGR�D���R&�SRU����PLQXWRV��$�TXDQWLILFDomR�
IRL� UHDOL]DGD�QR�IOXRUtPHWUR�+RHIIHU�6FLHQWLILF�7.2�����XWLOL]DQGR�VH���P/�GD�
VROXomR�GH�'1$�HP���P/�GH�WDPSmR��7ULV����P0��('7$�����P0��1D&O�����0��
S+�������MXQWDPHQWH�FRP�����P/�P/�GR�FRUDQWH�+�������)LQDOPHQWH��R�'1$�IRL�
GLOXtGR�FRP�7(�SDUD�D�FRQFHQWUDomR�GH����QJ�P/��XVDGD�QD�UHDomR�GH�5$3'��

������$PSOLILFDomR�GR�'1$
$�UHDomR�IRL�SUHSDUDGD�SDUD�R�YROXPH�GH����PO��VHPHOKDQWH�DR�SURWRFROR�

XWLOL]DGR�SRU 1LHQKXLV�HW�DO�� ��������&DGD�PLFURWXER�FRP�FDSDFLGDGH�SDUD�����
P/�� FRQWLQKD� ��� QJ� GH� '1$� JHQ{PLFR�� ��� P0� GH� FDGD� XP� GRV�
GHVR[LUULERQXFOHRWtGHRV�WULIRVIDWRV��G$73��G&73��G*73��G773�������P0�GH�XP�
ROLJRQXFOHRWtGHR� �SULPHU��� ���� XQLGDGHV� GD� HQ]LPD� 7DT '1$� SROLPHUDVH� H�
WDPSmR� GH� UHDomR� ����P0� WULV� S+� ����� ����P0�0J&O��� ���P0�GH�.&O�� ����
PJ�P/�GH�DOEXPLQD�VRUR�ERYLQR�����GH�ILFROO�����H���P0�GH�WDUWUD]LQH��

$V� UHDo}HV� IRUDP�UHDOL]DGDV�HP� WHUPRFLFODGRU�(SSHQGRUI�0DWHU&\FOHU�
*UDGLHQW�������SURJUDPDGR�SDUD����FLFORV��VXEGLYLGLGDV�HP�GRLV�SURJUDPDV�����
QRV� GRLV� SULPHLURV� FLFORV�� D� GHVQDWXUDomR� GR� '1$� HUD� IHLWD� D� ��R&� SRU� ��
PLQXWRV��R�DQHODPHQWR�GR�SULPHU�D���R&�SRU����VHJXQGRV�H�D HORQJDomR�D���R&�
SRU� XP� PLQXWR�� ��� RV� ��� FLFORV� VHJXLQWHV� GLIHULUDP� DSHQDV� QR� WHPSR� GH�
GHVQDWXUDomR�GR�'1$�TXH�IRL�GH����VHJXQGRV��$SyV�RV����FLFORV��D�UHDomR�IRL�
ILQDOL]DGD�FRP�D�HORQJDomR�ILQDO�SRU���PLQXWRV�D���R&�

2V�IUDJPHQWRV�DPSOLILFDGRV�GH�'1$�IRUDP�VHSDUDGRV�HP�JHO�GH�DJDURVH�
D����HP�WDPSmR�7%(�������0�GH�7ULV�%RUDWR�H������0�('7$��GXUDQWH���KRUDV�
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D����YROWV��2�JHO�IRL�FRUDGR�FRP��EURPHWR�GH�HWtGLR�D�XPD�FRQFHQWUDomR�GH�����
PJ�P/�H�DV�LPDJHQV�GRV�JpLV�YLVXDOL]DGDV�HP�WUDQVOXPLQDGRU�GH�OX]�XOWUDYLROHWD�
)RWRG\QH� IRUDP� FDSWXUDGDV� FRP�PiTXLQD� IRWRJUiILFD� GLJLWDO� H� DUTXLYDGDV� HP�
FRPSXWDGRU�SDUD�DQiOLVH�GRV�SDGU}HV�GH�EDQGDV��

������$QiOLVH�GD�YDULDomR�GH�5$3'
&DGD�EDQGD�SROLPyUILFD�IRL�LGHQWLILFDGD�FRPR�XP�~QLFR�FDUiWHU��HP�TXH�

VXD� SUHVHQoD� HP� XP� LQGLYtGXR� IRL� GHVLJQDGD� SRU� ���� H� D� DXVrQFLD� HP� RXWUR�
LQGLYtGXR�IRL�GHVLJQDGD�SRU������$�PDWUL]�ELQiULD�UHVXOWDQWH�IRL�XWLOL]DGD�SDUD�D�
HVWLPDWLYD�GDV�VLPLODULGDGHV�JHQpWLFDV�� �

LMVJ ��HQWUH�L�pVLPR�H�M�pVLPR�FORQH��FRP�
EDVH�QR�FRHILFLHQWH�GH�VLPLODULGDGH�GH�'LFH���������VHJXQGR�5RKOI���������

�
LMVJ  � FED

D
���

�

2V�VLJQLILFDGRV�GH�D��E H�F HQFRQWUDP�VH�QR�LWHP���������
$�DQiOLVH�GH�VLPLODULGDGH�JHQpWLFD�IRL� UHDOL]DGD�SRU�PHLR�GR�SURJUDPD�

176<6�SF������5RKOI���������
2� HUUR� SDGUmR� � �

VJV �� DVVRFLDGR� D� FDGD� HVWLPDWLYD� GH� VLPLODULGDGH� IRL�
HVWLPDGR�SRU�PHLR�GD�VHJXLQWH�H[SUHVVmR��+DJLZDUD�HW�DO���������

�
VJV ���

�
�

� 
�

�
Q
VJVJ LM

LM

HP�TXH�Q p�R�Q~PHUR�WRWDO�GH�FRPELQDo}HV�D��E H�F SDUD�FDGD�SDU�GH�FORQHV�
2� DJUXSDPHQWR� GRV� FORQHV� D� SDUWLU� GDV� HVWLPDWLYDV� GDV� VLPLODULGDGHV�

JHQpWLFDV� IRL� UHDOL]DGR� SRU� PHLR� GH� XP� GHQGURJUDPD�� REWLGR� SHOR� PpWRGR�
83*0$�SRU�PHLR�GR�SURJUDPD�176<6�SF������5RKOI���������

$V�SODQWDV�JHQHWLFDPHQWH�GLIHUHQWHV�IRUDP�LGHQWLILFDGDV�QR�GHQGURJUDPD�
D�SDUWLU�GD�HVWLPDWLYD�GH�YDORU�Pi[LPR�VLJQLILFDWLYR�GH�VLPLODULGDGH�� �

PVJ ���HVWH�
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IRL� HVWLPDGR� SRU� PHLR� GR� WHVWH� W�� XWLOL]DQGR�VH� D� H[SUHVVmR� �+DJLZDUD� HW� DO���
������

�
PVJ PW ���� D � VJV �

HP�TXH��
W��YDORU�WDEHODGR�FRP�Q���JUDXV�GH�OLEHUGDGH�FRP�D�FRUUHomR�GH�%RQIHUURQL�
P��Q~PHUR�GH�FRPSDUDo}HV�

VJV � PpGLD� GRV� HUURV� GDV� HVWLPDWLYDV� GH� VLPLODULGDGHV� FRQVLGHUDGDV� QR�
GHQGURJUDPD��

����$YDOLDoDR�IHQRWtSLFD

������0DWHULDO�H�GHOLQHDPHQWR�H[SHULPHQWDO
1R� HVWXGR� IRUDP� DYDOLDGRV� ��� FORQHV� UHSUHVHQWDQGR� R� JHUPRSODVPD�

XWLOL]DGR�QR�SURJUDPD�GH�PHOKRUDPHQWR�GH�JXDUDQi��7DEHOD�����2V�GDGRV�IRUDP�
FROHWDGRV�HP�XP�H[SHULPHQWR�GH�FRPSHWLomR�FRQGX]LGR�QD�(PEUDSD�$PD]{QLD�
2FLGHQWDO��PXQLFtSLR�GH�0DQDXV��$PD]RQDV��

2�FOLPD��VHJXQGR�D�FODVVLILFDomR�GH�.|SSHQ��SHUWHQFH�DR�JUXSR�WURSLFDO�
FKXYRVR� WLSR�$IL�� FRP� WHPSHUDWXUD�PpGLD� GR�PrV�PDLV� IULR� VXSHULRU� D����&�H�
SUHFLSLWDomR�VXSHULRU�D����PP��QR�PrV�PDLV�VHFR��(PEUDSD������D��

7$%(/$�� � ,GHQWLILFDomR�GRV�FORQHV�GH�JXDUDQD]HLUR�DYDOLDGRV�
,GHQWLILFDomR�GRV�FORQHV�

&,5��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� �

��&,5��FORQH�GH�,UDQGXED���&0$��FORQH�GH�0DQDXV���&08��FORQH�GH�0DXpV�
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2�H[SHULPHQWR�IRL�LQVWDODGR�HP�������HP�VROR�GH�FDSRHLUD��FODVVLILFDGR�
FRPR�/DWRVVROR� DPDUHOR�� iFLGR��EDL[D� IHUWLOLGDGH�QDWXUDO H� WH[WXUD PpGLD�PXLWR�
DUJLORVD��2V�WUDWRV�FXOWXUDLV�VHJXLUDP�DV�UHFRPHQGDo}HV�WpFQLFDV�GR�VLVWHPD�GH�
SURGXomR�GH�JXDUDQi��(PEUDSD������E��

2�GHOLQHDPHQWR�H[SHULPHQWDO�DGRWDGR�IRL�R�GH�EORFRV�FDVXDOL]DGRV��FRP�
GXDV� UHSHWLo}HV��&DGD� SDUFHOD� p� IRUPDGD�SRU� WUrV�SODQWDV�� QR�HVSDoDPHQWR��P�
HQWUH�OLQKDV�H��P�HQWUH�SODQWDV��(P�FDGD�SODQWD�IRUDP�DPRVWUDGRV�TXDWUR�FDFKRV�
FRP�IUXWRV�PDGXURV��QRV�TXDLV�IRUDP�HIHWXDGDV�DV�FROHWDV�GH�GDGRV�QDV�VDIUDV�GH�
�����H�������2�PHVPR�WDPDQKR�GH�DPRVWUD�IRL�FRQVLGHUDGR�SDUD�D�DYDOLDomR�GH�
LQIORUHVFrQFLD�

������&DUDFWHUHV�DYDOLDGRV
1R� WRWDO� IRUDP� DYDOLDGRV� RQ]H� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� IDVH�

SURGXWLYD��GRV�TXDLV�TXDWUR�IRUDP�DYDOLDGRV�HP�XPD�~QLFD�VDIUD��&DGD�VDIUD�IRL�
FRQVLGHUDGD�FRPR�XPD�YDULDomR�IHQRWtSLFD�GR�FDUiFWHU��SHUID]HQGR�XP�WRWDO�GH�
GH]RLWR�YDULiYHLV��

� &DUDFWHUHV�DYDOLDGRV�HP�GXDV�VDIUDV
� SHVR�PpGLR�GH�FDFKR��J��
� SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR��J��
� Q~PHUR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR�
� SHVR�PpGLR�GH�IUXWR�± GHWHUPLQDGR�SHOD�UD]mR�HQWUH�SHVR�WRWDO�GH�IUXWRV�
H R�Q~PHUR�WRWDO�GH�IUXWRV�SRU�FDFKR��J��

� SHVR� PpGLR� GH� VHPHQWH� �J�� ± GHWHUPLQDGR� SHOD� PpGLD� GRV� SHVRV�
LQGLYLGXDLV�GH����VHPHQWHV�IUHVFDV�FRP�DULOR��HP�EDODQoD�GH�SUHFLVmR�

� GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH��PP��± GHWHUPLQDGR�SHOD�PpGLD�GDV�
PHGLGDV� LQGLYLGXDLV�GH����VHPHQWHV�JORERVDV��XWLOL]DQGR�SDTXtPHWUR�
GLJLWDO�
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� GLkPHWUR� WUDQVYHUVDO�GD�VHPHQWH��PP��± GHWHUPLQDGR�SHOD�PpGLD�GDV�
PHGLGDV� LQGLYLGXDLV�GH����VHPHQWHV�JORERVDV��XWLOL]DQGR�SDTXtPHWUR�
GLJLWDO�

� &DUDFWHUHV�DYDOLDGRV�HP�VDIUD�~QLFD
� FRPSULPHQWR GR�UiTXLV�GD�LQIORUHVFrQFLD��FP��
� Q~PHUR�WRWDO�GH�IORUHV�IHPLQLQDV�SRU�LQIORUHVFrQFLD�
� Q~PHUR�GH�IUXWRV�FRP�GXDV�VHPHQWHV�
� Q~PHUR�GH�IUXWRV�FRP�WUrV�VHPHQWHV�

������$QiOLVH�GH�GDGRV
1DV�DQiOLVHV�GH�YDULkQFLD��RV�GDGRV�IHQRWtSLFRV�H[SUHVVRV�HP�FRQWDJHP�

IRUDP�WUDQVIRUPDGRV�SDUD� ����[ ��FRQIRUPH�6WHHO�HW�DO���������
&RP�H[FHomR�GD�DQiOLVH�GH�YDULkQFLD�PXOWLYDULDGD��TXH�IRL�HIHWXDGD�QR�

SURJUDPD�6$6��6$6�,QVWLWXWH���������DV�GHPDLV�DQiOLVHV�IRUDP�WRGDV�UHDOL]DGDV�
XWLOL]DQGR�VH�R�DSOLFDWLYR�*(1(6��&UX]��������

��������$QiOLVH�GH�YDULkQFLD�XQLYDULDGD
,QLFLDOPHQWH�� RV� GH]RLWR� FDUDFWHUHV� IRUDP� VXEPHWLGRV� j� DQiOLVH� GH�

YDULkQFLD�SDUD�YHULILFDU�D�H[LVWrQFLD�GH�YDULDELOLGDGH�HQWUH�RV�FORQHV��FRP�EDVH�
QR�PRGHOR�

<LM P���FL ��EM� ��HLM
HP�TXH�
<LM��p�D�REVHUYDomR�DVVRFLDGD�DR�L�pVLPR�FORQH�GR�M�pVLPR�EORFR�
P��p�D�PpGLD�JHUDO�
FL��HIHLWR�DOHDWyULR�GR�GR�L�pVLPR�FORQH�
EM��HIHLWR�GR�M�pVLPR�EORFR�
HLM�� HUUR� H[SHULPHQWDO�� DVVXPLQGR� TXH� RV� HUURV� VmR� LQGHSHQGHQWHV� FRP�
GLVWULEXLomR�QRUPDO�1����V���
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��������$QiOLVH�GH�YDULkQFLD�PXOWLYDULDGD
2�PHVPR�PRGHOR�IRL�XWLOL]DGR�SDUD�DYDOLDU�D�YDULDELOLGDGH�JHQpWLFD�GDV�

YDULiYHLV� HP�FRQMXQWR�� DVVXPLQGR�TXH� R� HUUR� H[SHULPHQWDO� HLM� p� LQGHSHQGHQWH�
FRP�GLVWULEXLomR�PXOWLQRUPDO��FRP�YHWRU�GH�PpGLD�]HUR�H�PDWUL]�GH�FRYDULkQFLD�
6��

2�FULWpULR�GH�:LONV�IRL�HPSUHJDGR�SDUD�DYDOLDU�VH�KRXYH�GLIHUHQoDV�HQWUH�
RV�YHWRUHV�GH�PpGLDV�GRV�FORQHV��FRP�EDVH�QD�HVWDWtVWLFD�/DPEGD��/ ���GDGD�SRU
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HP�TXH��
(��p�D�PDWUL]�GH�VRPD�GH�TXDGUDGRV�H�SURGXWRV�UHVLGXDO�
7��p�D�PDWUL]�GH�VRPD�GH�TXDGUDGRV�H�SURGXWRV�HQWUH�FORQHV�

$�GLVWULEXLomR� GH� / p�PXLWR� FRPSOH[D�H�XPD�DOWHUQDWLYD�SDUD� DYDOLDU�
VXD� VLJQLILFkQFLD� p� D� VXD� WUDQVIRUPDomR�SDUD�)�� TXH�SRVVXL� WDEHODV�SUySULDV� Mi�
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������$QiOLVH�GD�GLYHUJrQFLD�JHQpWLFD

��������(VWLPDomR�GDV�GLVWkQFLDV�JHQpWLFDV
$V� HVWLPDWLYDV� GDV� GLVWkQFLDV� JHQHUDOL]DGDV� GH�0DKDODQRELV�'�� IRUDP�

REWLGDV�D�SDUWLU�GDV�YDULiYHLV�WUDQVIRUPDGDV�SRU�FRQGHQVDomR�SLYRWDO��SRU�PHLR�
GD�H[SUHVVmR��&UX]��������
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HP�TXH�
��

LL' ��GLVWkQFLD�GH�0DKDODQRELV�HQWUH�RV�JHQyWLSRV�L H�L¶�

LM] ��PpGLD�GR�L�pVLPR�FORQH�HP�UHODomR�j�M�pVLPD�YDULiYHO�FRP�YDULkQFLD�UHVLGXDO�
LJXDO�D���

$� WUDQVIRUPDomR� GD� PDWUL]� GH� YDULiYHLV� RULJLQDLV� ; HP� PDWUL]� GH�
YDULiYHLV�= IRL�HIHWXDGD�SRU�PHLR�GD�H[SUHVVmR�


;9=  �
VHQGR� 
9 D�PDWUL]�GH�WUDQVIRUPDomR�

$� SDGURQL]DomR� GDV� YDULiYHLV� WUDQVIRUPDGDV� IRL� HIHWXDGD� SRU�PHLR� GD�
H[SUHVVmR�
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��������$QiOLVH�GH�DJUXSDPHQWR
8WLOL]RX�VH� D� PDWUL]� VLPpWULFD� JHUDGD� SHODV� GLVWkQFLDV� HQWUH� SDUHV� GH�

FORQHV� SDUD� D� IRUPDomR� GRV� JUXSRV�� )RUDP� XWLOL]DGRV� GRLV� PpWRGRV� GH�
DJUXSDPHQWR��R�KLHUiUTXLFR�DJORPHUDWLYR�83*0$�H�R�KLHUiUTXLFR�GLYLVLYR�GH�
RWLPL]DomR��SURSRVWR�SRU�7RFKHU��5DR��������
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1R� PpWRGR� 83*0$�� R� YDORU� GD� GLVWULEXLomR� GH� '� XWLOL]DGR� FRPR�
FULWpULR�GH�FRUWH�GH�VLJQLILFkQFLD�IRL�REWLGR�FRP�HPSUHJR�GR�SURJUDPD�SURSRVWR�
SRU�0RXUmR�-U����������

��������,PSRUWkQFLD�UHODWLYD�GRV�FDUDFWHUHV�SDUD�GLYHUJrQFLD�JHQpWLFD
$� FRQWULEXLomR� GH� FDGD� FDUiWHU� SDUD� RV� YDORUHV� GD� GLVWkQFLD� GH�

0DKDODQRELV� IRL� HVWDEHOHFLGD� SHOR�PpWRGR� GH� 6LQJK� �������� TXH� FRQVLGHUD GH�
PHQRU� LPSRUWkQFLD� DV� FDUDFWHUtVWLFDV�TXH�DSUHVHQWDUHP�PHQRU�YDULDELOLGDGH��$�
HVWDWtVWLFD�GH�6LQJK��6�M��IRL�HVWLPDGD�GH�DFRUGR�FRP�&UX]�������

&RQVLGHURX�VH�TXH�� ��
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MMZ ��p�R�HOHPHQWR�GD� M�pVLPD�OLQKD�H� M¶�pVLPD�FROXQD�GD�LQYHUVD�GD�PDWUL]�GH�

YDULkQFLDV�H�FRYDULkQFLDV�UHVLGXDLV�
6�M� p� HVWLPDGR� D� SDUWLU� GR� WRWDO� GDV� GLVWkQFLDV� HQYROYHQGR� WRGRV� RV�

JHQyWLSRV�
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����&RUUHODomR�HQWUH�GDGRV�GH�5$3'�H�GDGRV�IHQRWtSLFRV

$� DVVRFLDomR� GDV� HVWLPDWLYDV� GH� VLPLODULGDGHV� GH� 5$3'� FRP� DV� GDV�
GLVWkQFLDV�JHQHUDOL]DGDV�GH�0DKDODQRELV�SDUD����FORQHV�FRPXQV�DRV�GRLV�HVWXGRV�
IRL� DYDOLDGD� SRU� PHLR� GD� FRUUHODomR� GH� 6SHUPDQ� �6WHHO� HW� DO��� ������� 3DUD� D�
HVWLPDWLYD�GD�FRUUHODomR�IRUDP�FRQVLGHUDGRV�DSHQDV�RV�YDORUHV�PpGLRV��PtQLPRV�
H�Pi[LPRV�GDV�VLPLODULGDGHV�H�GLVWkQFLDV�HQWUH�FDGD�SDU�GH�FORQHV�
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� 5(68/7$'26�(�',6&8662

����$QiOLVH�GRV�GDGRV�GH�5$3'

)RUDP� WHVWDGRV� ��� SULPHUV�� PDV� VRPHQWH� GH]HVVHLV DSUHVHQWDUDP�
TXDOLGDGH�HP�WHUPRV�GH�UHVROXomR�H�SROLPRUILVPR��2V�VHOHFLRQDGRV�SURGX]LUDP�
����EDQGDV�~WHLV�SDUD�D�DQiOLVH�GD�YDULDELOLGDGH�GR�JHUPRSODVPD�GH�JXDUDQi��2�
Q~PHUR�GH�EDQGDV�SROLPyUILFDV�YDULRX�GH�FLQFR��23$4�����D�WUH]H��23$/����H�
23$/������FRP�D�PpGLD�HP�WRUQR�GH�QRYH�EDQGDV�SRU�SULPHU �7DEHOD����

(P� HVWXGRV� GH� GLYHUVLGDGH�� D� TXDQWLGDGH� GH� EDQGDV� SROLPyUILFDV� SDUD�
DPRVWUDJHP� GR� JHQRPD�GH� HVSpFLHV� DJUtFRODV� QmR� WHP� OLPLWDGR�R� HPSUHJR�GH�
5$3'��HPERUD�R� LGHDO� VHMD�R�PDLRU�Q~PHUR�SRVVtYHO��'XGOH\��������FRQFOXLX�
TXH� UHVXOWDGRV� REWLGRV� FRP� ��� D� ���� EDQGDV� WHQGHP� D� FRLQFLGLU� FRP� RV� GH�
SHGLJUHH� H� &RORPER� HW� DO�� ������� DFUHVFHQWDUDP� TXH� R� PHVPR� Q~PHUR� p�
VXILFLHQWH�SDUD�HVWLPDU�UHODo}HV�JHQpWLFDV�GHQWUR�H�HQWUH�HVSpFLHV�

7$%(/$�� 3ULPHUV TXH�SURGX]LUDP�EDQGDV�SROLPyUILFDV�HP�JXDUDQi��
3ULPHUV %DQGDV�SROLPyUILFDV 3ULPHUV %DQGDV�SROLPyUILFDV
23$'��� �� 23$/��� ��
23$(��� �� 23$/��� ��
23$(��� �� 23$3��� ��
23$+��� �� 23$3��� ��
23$+��� �� 23$4��� ��
23$-��� �� 23$4��� ��
23$.��� �� 23$7��� ��
23$/��� �� 23$7��� ��
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(P�RXWUDV HVSpFLHV�SURSDJDGDV�DVVH[XDGDPHQWH��D�TXDQWLGDGH�GH�EDQGDV�
WHP� VLGR� YDULiYHO�� ��� HP� SRQNDQ� PDQGDULP� �&ROOHWD� )LOKR�� ������� ��� HP�
PDQGLRFD� �&RORPER� HW� DO��� ������ H� ���� HP� DFHUROD� �6DOOD� HW� DO��� ������� (P�
HVWXGR�FRP�UDPEXWDQ��1HSKHOLXP�ODSSDFHXP /����HVSpFLH�GD�PHVPD�IDPtOLD�GR�
JXDUDQi�����EDQGDV�SROLPyUILFDV�IRUDP�VXILFLHQWHV�SDUD�FDUDFWHUL]DU�DFHVVRV�GD�
FROHomR�GH�JHUPRSODVPD��&KHZ�HW�DO����������$VVLP��DV�����EDQGDV�VHOHFLRQDGDV�
HVWmR�GHQWUR�GRV�Q~PHURV�DFHLWiYHLV�SDUD�HVWXGRV�GH�GLYHUVLGDGH�HP�FROHo}HV�GH�
JHUPRSODVPD�

2EVHUYD�VH��DLQGD��TXH�R�Q~PHUR�GH�EDQGDV�SROLPyUILFDV�SRU�SULPHU IRL�
PDLRU� GR� TXH� WHP� VLGR� REVHUYDGR� QD� PDLRULD� GRV� HVWXGRV� FRP� 5$3'� HP�
HVSpFLHV�FXOWLYDGDV�DQXDLV��R�TXH�VXJHUH��HP�SULQFtSLR��XP�HOHYDGR�SROLPRUILVPR�
HQWUH�RV�FORQHV�GH�JXDUDQi��&RPSDUiYHO�JUDX�GH�SROLPRUILVPR�IRL�YHULILFDGR�HP�
IUXWHLUDV� GH� FOLPD� WHPSHUDGR�� %LDQFKL� HW� DO�� ������� REWLYHUDP� ���� EDQGDV�
SROLPyUILFDV�� FRP� PpGLD� GH� ������� DR� HVWXGDUHP� D� YDULDELOLGDGH� JHQpWLFD� GH�
DPHL[HLUDV� FRP� ��� SULPHUV� H� 6DZD]DNL� HW� DO�� ������� JHUDUDP� ���� EDQGDV�
SROLPRUILFDV�� FRP� YDULDomR� HQWUH� ��� H� ���� DR� FDUDFWHUL]DUHP� FXOWLYDUHV� GH�
SHUHLUDV�FRP����SULPHUV��

����$QiOLVH�GD�YDULDomR�PROHFXODU

$�YDULDomR�JHQpWLFD�GRV�FORQHV�GH�JXDUDQi�SRGH�VHU�DQDOLVDGD�SHOD�PpGLD�
H� DPSOLWXGH� GDV� HVWLPDWLYDV� GH� VLPLODULGDGHV� �7DEHOD� ���� GLVWULEXLomR� GH�
IUHT�rQFLD�GDV�HVWLPDWLYDV��)LJXUD����H�SHOR�GHQGURJUDPD��)LJXUD�����



7$%(/$���6LPLODULGDGHV�PpGLDV��PtQLPDV��Pi[LPDV�H�FRHILFLHQWHV�GH�YDULDomR��&9��HQWUH����FORQHV�GH�JXDUDQD]HLUR�

&ORQHV 0pGLD 0tQLPR 0i[LPR &9���� &ORQHV 0pGLD 0tQLPR 0i[LPR &9���� &ORQHV 0pGLD 0tQLPR 0i[LPR &9����
&08��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&,5���� ���� ���� ���� ���� &0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&,5���� ���� ���� ���� ���� &0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&,5���� ���� ���� ���� ���� &0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &0$��� ���� ���� ���� ���� &,5���� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &,5���� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &,5���� ���� ���� ���� ����
&08��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&0$��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&08��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
&08��� ���� ���� ���� ���� &08��� ���� ���� ���� ���� &08��� ���� ���� ���� ����
�JHUPRSODVPD�XWLOL]DGR�QR�SURJUDPD�GH�PHOKRUDPHQWR�HP�QHJULWR
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1D�7DEHOD����REVHUYD�VH�TXH�RV�FRHILFLHQWHV�GH�VLPLODULGDGH�YDULDUDP�GH�
�����D������� FRP�VLPLODULGDGH�PpGLD� GH�������2V�FORQHV�&08����H�&08����
IRUDP�RV�PDLV�VLPLODUHV���������HQTXDQWR�&0$����H�&0$����IRUDP�RV�PHQRV�
VLPLODUHV���������2�JUDX�GH�VLPLODULGDGH�IRL�SUy[LPR�DR�REVHUYDGR�HP�HVWXGRV�GD�
YDULDELOLGDGH� LQWUDHVSHFtILFD� GH� JHUPRSODVPD�GH�HVSpFLHV� DOyJDPDV�� WDLV� FRPR�
�����D�������HP�UDPEXWDQ��&KHZ�HW�DO���������������D������HP�SXSXQKD��6RXVD�HW�
DO���������H������D������HP�MDERUDQGL��0RXUD���������

2V�FORQHV�&08�����&0$����H�&0$����IRUDP�RV�PHQRV�VLPLODUHV�DR�
VH�FRQVLGHUDU�TXH�HVWLYHUDP�TXDVH�VHPSUH�SUHVHQWHV�QDV�VLPLODULGDGHV�PtQLPDV�
UHJLVWUDGDV��7DEHOD��$��

&RQVLGHUDQGR� WRGDV� DV� FRPSDUDo}HV� HQWUH� DV� VLPLODULGDGHV� GRV� FORQHV�
DYDOLDGRV��YHULILFRX�VH�TXH�RV�PDLRUHV�FRHILFLHQWHV�GH�VLPLODULGDGH�PpGLD�HQWUH�
RV� SDUHV� GH� FORQHV� IRUDP� SDUD� RV� FORQHV� GH�0DQDXV�&0$����� H ����� H� RLWR�
FORQHV�GH�0DXpV�&08������������������������������������H�������FRP�PpGLD�
HQWUH������D�������2V�FORQHV�FRP�PHQRUHV�FRHILFLHQWHV�PpGLRV�IRUDP�&,5�����
&0$�����������������H�&08�����������������������FRP�PpGLD�HQWUH������D������
�7DEHOD�����

2� PDLRU� SHUFHQWXDO� GH� VLPLODULGDGHV� JHQpWLFDV� ��������� VLWXRX�VH� QD�
FODVVH�TXH�LQFOXL�D�PpGLD��������������HQTXDQWR�PHQRV�GH����FRUUHVSRQGHX�DRV�
H[WUHPRV�GDV�HVWLPDWLYDV��)LJXUD�����2�SDUHQWHVFR�HQWUH�RV�LQGLYtGXRV�VHJXH�XP�
SDGUmR� GH� GLVWULEXLomR� QRUPDO� H� FRQWtQXD�� VXJHULQGR� TXH� R� JHUPRSODVPD�
DYDOLDGR�UHSUHVHQWD�D�YDULDELOLGDGH�GD�HVSpFLH��GHQWUR�GD�DPSOLWXGH�GH�YDULDomR�
FRQVHUYDGD�

1R� GHQGURJUDPD� SRGH� VHU� YLVXDOL]DGD� XPD� HOHYDGD� YDULDELOLGDGH�
JHQpWLFD��H[SUHVVD�SHOR�Q~PHUR�HOHYDGR�GH�FRHILFLHQWHV�GH�VLPLODULGDGH SUy[LPR�
D� ����� �)LJXUD� ���� 1HVWH� QtYHO� GH� VLPLODULGDGH� WDPEpP� IRL� REVHUYDGD� XPD�
WHQGrQFLD�D� IRUPDomR�GH�XP�JUDQGH�JUXSR�HP�UHODomR�DR�FORQH�SHUWHQFHQWH�DR�
JUXSR�GR� JHUPRSODVPD�XWLOL]DGR�&0$����H��SULQFLSDOPHQWH��RXWURV� FORQHV�GH�



��

PHQRU�LPSRUWkQFLD�DWXDO�SDUD�R�PHOKRUDPHQWR�� &0$�����������������������&,5�
������������&08������������������������������������������

$R�VH�FRPSDUDU�RV�FRHILFLHQWHV�GH�VLPLODULGDGH�Pi[LPRV�H�PtQLPRV�GR�
JHUPRSODVPD� HVWXGDGR�� REVHUYD�VH� TXH� R� JUXSR� GH� FORQHV� UHSUHVHQWDQGR� R�
JHUPRSODVPD� FRQVHUYDGR� SDUHFH� FRQWHU� PDLV� YDULDomR� TXH� R� JUXSR� GH�
JHUPRSODVPD� XWLOL]DGR� QR� PHOKRUDPHQWR� �7DEHOD� ���� (VVD� WHQGrQFLD� GH�
UHODFLRQDPHQWR� HQWUH� R� JHUPRSODVPD� GR� PHOKRUDPHQWR� WDPEpP� SRGH� VHU�
YLVXDOL]DGD�QR�GHQGURJUDPD�SHOD�IRUPDomR�GH�SHTXHQRV�VXEJUXSRV��FRPR�R�GRV�
FORQHV� &08����� &08���� H� &0$���� �)LJXUD� ���� (QWUHWDQWR�� HVVD� GLIHUHQoD�
HQWUH�RV�GRLV�JUXSRV�GH�JHUPRSODVPD�QmR�SHUPLWH�LQWHUSUHWDo}HV�VREUH�R�JUDX�GH�
HVWUHLWDPHQWR� GD� YDULDELOLGDGH� JHQpWLFD� GRV� FORQHV� XWLOL]DGRV� QR� SURJUDPD� GH�
PHOKRUDPHQWR��SRUpP��QRWD�VH�TXH�D�GLYHUVLGDGH�QRV�UHVSHFWLYRV�JUXSRV�DLQGD�p�
PXLWR�HOHYDGD�
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&ODVVHV�GH�VLPLODULGDGHV�JHQpWLFDV
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),*85$� � 'LVWULEXLomR� GH� IUHT�rQFLDV� GDV� HVWLPDWLYDV� GH� VLPLODULGDGHV�
JHQpWLFDV�HQWUH�JHUPRSODVPD�GH�JXDUDQi�



��

),*85$� � 'HQGURJUDPD� GDV� VLPLODULGDGHV� JHQpWLFDV� HQWUH� JHUPRSODVPD�
JXDUDQi��PpWRGR�83*0$�



��

1R�GHQGRJUDPD�p� FODUR�R� UHODFLRQDPHQWR�HQWUH�GRLV� FORQHV�REWLGRV�GH�
HVWDFDV� FROKLGDV� QD� PHVPD� SODQWDomR� GH� XP� SURGXWRU� UXUDO� GR� PXQLFtSLR� GH�
0DXpV��&08����H�&08�����$�VLPLODULGDGH HQWUH�HVVHV�GRLV�FORQHV�IRL�Pi[LPD�
HP�FRPSDUDomR�D� WRGRV�SDUHV�PHGLGRV��SRUpP��SHOR� WHVWH� W�FRP�D�FRUUHomR�GH�
%RQIHUURQL�� R� FRHILFLHQWH�GH� VLPLODULGDGH������QmR� LQGLFD�TXH�HOHV�SRVVDP�VHU�
FRQVLGHUDGRV�GXSOLFDWDV��(P�PLOKR��D�VLPLODULGDGH�PtQLPD�SDUD�OLQKDJHQV�VHUHP�
FRQVLGHUDGDV�HVVHQFLDOPHQWH�HQGRJkPLFDV�GHYH�WHU�YDORU�VXSHULRU�D�������7UR\HU�
	� 5RFKHIRUG� ������� 'XSOLFLGDGHV� FRP� VLPLODULGDGHV� Pi[LPDV� ������� IRUDP�
HQFRQWUDGDV� QD� FROHomR� GH� FORQHV� GH� WDQJHULQDV� GR� JUXSR� ³3RQNDQ´� �&ROOHWD�
)LOKR��������

2� SDGUmR� GH� DJUXSDPHQWR� QR� GHQGURJUDPD�� D� EDL[D� IUHT�rQFLD� GH�
LQGLYtGXRV�PDLV� VLPLODUHV� H� R� YDORU�Pi[LPR� GH� VLPLODULGDGH� JHQpWLFD� GH� �����
VXJHUHP�TXH�D�FROHomR�FRQVHUYD�DPSOD�YDULDomR�JHQpWLFD��9DOH�VDOLHQWDU�TXH�RV�
FORQHV� SUHGRPLQDQWHV� QD� FROHomR� VmR� GH� 0DXpV� H� HVWmR� GLVWULEXtGRV� HP�
GLIHUHQWHV�JUXSRV�QR�GHQGURJUDPD��LQGLFDQGR�D�HOHYDGD�GLYHUVLGDGH�QD�UHJLmR�GH�
RULJHP�GR�JXDUDQi��&RQVLGHUDQGR�TXH�D�YDULDomR�JHQpWLFD�GHWHFWDGD�SRU�5$3'�
IRL�DPSOD��DFUHGLWD�VH�TXH�VHULD�PDLV�YDQWDMRVR�XP�HVIRUoR�GH�SURVSHFomR�SDUD�
ORFDOL]DomR�GH�SRSXODo}HV�QDWXUDLV�QD�UHJLmR�GH�GLVWULEXLomR�GD�HVSpFLH��DOWR�GR�
5LR� 1HJUR�� QR� HVWDGR� GR� $PD]RQDV�� GR� TXH� QRYDV� FROHWDV� HP� iUHDV� GH�
SURGXWRUHV�

(P� JHUDO�� D� HVWUXWXUDomR� GD� YDULDELOLGDGH� IRL� LQGLIHUHQWH� DR� ORFDO� GH�
FROHWD�GR�JHUPRSODVPD�HVWXGDGR��R�TXH�HVWDYD�SUHYLVWR�HP�IXQomR�GDV�LQFHUWH]DV�
TXDQWR� j� RULJHP� SULPiULD� GDV� SODQWDV� FXOWLYDGDV� IRUD� GD� UHJLmR� GH�0DXpV� H��
WDPEpP�� SHOR� WHPSR� GH� GXUDomR� GDV� JHUDo}HV� GHPDQGDGDV� SDUD� XPD� HVSpFLH�
SHUHQH� VRIUHU� PRGLILFDo}HV� JHQpWLFDV� HP� IDYRU� GD� DGDSWDomR� 2V� UHVXOWDGRV�
IRUWDOHFHP�D� LGpLD�GH�TXH� WRGR�R�JHUPRSODVPD�GH�JXDUDQi�UHDOPHQWH�SRVVD� WHU�
VLGR�GHULYDGR�GD�SRSXODomR�GH�SODQWDV�FXOWLYDGDV�QDTXHOD�UHJLmR�



��

����$YDOLDomR�IHQRWtSLFD

������$QiOLVH�GH�YDULkQFLD�XQLYDULDGD
2�UHVXPR�GDV�DQiOLVHV�GH�YDULkQFLDV XQLYDULDGDV�SRGH�VHU�YLVXDOL]DGR�QD�

7DEHOD����$�PDLRULD�GRV�FRHILFLHQWHV�GH�YDULDomR�IRL�EDL[R��VRPHQWH�SDUD�SHVR�
PpGLR� GH� FDFKR� H� SHVR� WRWDO� GH� IUXWRV� QRUPDLV� SRU� FDFKR�� VDIUD� ��� RV� YDORUHV�
IRUDP�PDLV�DOWRV��QD�RUGHP�GH�DSUR[LPDGDPHQWH�����

$WURFK� 	� 1DVFLPHQWR� )LOKR� ������� HQFRQWUDUDP� XP� FRHILFLHQWH� GH�
YDULDomR� H[SHULPHQWDO� GH� �������� FRQVLGHUDGR� GH� PpGLD� SUHFLVmR�� SDUD� D�
FDUDFWHUtVWLFD�SURGXomR�GH�IUXWRV�IUHVFRV�HP�DYDOLDo}HV�HQYROYHQGR�����FORQHV�
GR�SURJUDPD�GH�VHOHomR�FORQDO�GR�JXDUDQD]HLUR� 2V�&9V�HVWLPDGRV�HVWmR�PXLWR�
DEDL[R�GHVVH�YDORU�H�LVVR�LPSOLFD�TXH�D�SUHFLVmR�H[SHULPHQWDO�SDUD�RV�FDUDFWHUHV�
GR�SUHVHQWH�HVWXGR�SRGH�DVVHJXUDU�D�GHWHFomR�GH�GLIHUHQoDV�JHQpWLFDV�HQWUH�RV�
FORQHV�

'HVVH�PRGR��GLIHUHQoDV�VLJQLILFDWLYDV�HQWUH�RV�FORQHV�IRUDP�FRQVWDWDGDV�
SDUD�TXDVH�WRGDV�RV�FDUDFWHUHV��H[FHWR�SDUD�SHVR�PpGLR�GR�FDFKR��SHVR�WRWDO�GH�
IUXWRV�QRUPDLV�SRU�FDFKR��Q~PHUR�WRWDO�GH�IUXWRV�SRU�FDFKR�QD�VDIUD���H�Q~PHUR�
GH� IUXWRV� FRP� GXDV� VHPHQWHV� SRU� FDFKR�� (VVH� UHVXOWDGR� VXJHUH� TXH� Ki�
YDULDELOLGDGH�SDUD�D�PDLRULD GRV�FDUDFWHUHV�DYDOLDGRV�

$�YDULDomR�GH� FDUDFWHUHV� GH� XPD� VDIUD�SDUD�RXWUD�SRGH� VHU� DWULEXtGD� D�
LQIOXrQFLDV�FOLPiWLFDV��$�IORUDomR�GR�JXDUDQi�QRUPDOPHQWH�RFRUUH�QRV�PHVHV�GH�
MXOKR�D�VHWHPEUR��SHUtRGR�PHQRV�FKXYRVR�H�FUtWLFR�SDUD�DV�HVSpFLHV�FRP�IORUDomR�
VD]RQDO��WDQWR�TXH�TXDOTXHU�YDULDomR�QR�LQWHUYDOR�GH�RFRUUrQFLD�GH�FKXYDV�DIHWD�
GUDVWLFDPHQWH� D� SROLQL]DomR� H� IUXWLILFDomR�� 6LOYD� ������� FRQVWDWRX� TXH� FKXYDV�
IRUWHV� QRV� PHVHV� GH� IORUDomR� SUHMXGLFDP� D� SURGXomR� GH� VHPHQWHV� VHFDV� GH�
JXDUDQi�� 2XWUR� DVSHFWR� D� FRQVLGHUDU�� GH� DFRUGR� FRP� 5HVHQGH� �������� p� D
SRVVtYHO�DOWHUDomR�QR�FRQWUROH�JHQpWLFR�GRV�FDUDFWHUHV�DR� ORQJR�GDV� LGDGHV�GDV�
HVSpFLHV�SHUHQHV�



7$%(/$���5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLDV�H�UHVSHFWLYRV�FRHILFLHQWHV�GH�YDULDomR��&9���PpGLD��PtQLPR�H�Pi[LPR�
SDUD�GH]RLWR�FDUDFWHUHV�DYDOLDGRV�HP����FORQHV�GH�JXDUDQD�

&DUDFWHUHV 6DIUD 4XDGUDGRV�PpGLRV 0pGLD 0tQLPR 0i[LPR &9����
&ORQHV (UUR

3HVR�PpGLR�GH�FDFKR � ������� ������� ������� ����� ������ ������
� ������� ������ ������ ����� ������ ������

3HVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR � ������� ������� ������ ����� ������ ������
� ������� ������ ������ ����� ������ ������

1R WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR � ����� ����� ������ ����� ����� ������
� ����� ����� ������ ����� ����� �����

3HVR�PpGLR�GH�IUXWRV � ����� ����� ����� ���� ���� ������
� ����� ����� ����� ���� ���� ������

3HVR�PpGLR�GH�VHPHQWH � ����� ����� ����� ���� ���� ������
� ����� ����� ����� ���� ���� ������

'LkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH � ����� ����� ������ ���� ����� �����
� ����� ����� ������ ���� ����� �����

'LkPHWUR�WUDQVYHUVDO�GD�VHPHQWH � ����� ����� ������ ����� ����� �����
� ����� ����� ������ ����� ����� �����

&RPSULPHQWR�GR�UiTXLV � ������ ������ ������ ����� ����� ������
1R GH�IORUHV�IHPLQLQDV�SRU�LQIORUHVFrQFLD � ����� ����� ������ ����� ������ �����
1R GH�IUXWRV�FRP���VHPHQWHV�SRU�FDFKR � ����� ����� ����� ���� ����� ������
1R GH�IUXWRV�FRP���VHPHQWHV�SRU�FDFKR � ����� ����� ����� ���� ���� ������
�H��6LJQLILFDWLYRV�SHOR�WHVWH�)�D����H����GH�SUREDELOLGDGH��UHVSHFWLYDPHQWH�

��



��

3RU�RXWUR�ODGR��QmR�VH�SRGH�GHVSUH]DU�D�LQVWDELOLGDGH�GR�FRPSRUWDPHQWR�
GDV�HVSpFLHV�SHUHQHV�DR�ORQJR�GRV�DQRV��1HVVH�VHQWLGR��1DVFLPHQWR�)LOKR�HW�DO��
������� GHWHFWDUDP� LQWHUDomR� GH� FORQHV� [� DQRV� QDV� DYDOLDo}HV� GH� SURGXomR� GH�
IUXWRV� IUHVFRV� HP� WUH]H� H[SHULPHQWRV� GH� FRPSHWLomR� GH� FORQHV�� QR SHUtRGR�GH�
�����D�������1DVFLPHQWR�)LOKR��������FRQVLGHURX�D�LQIOXrQFLD�GH�DQRV��XP�IDWRU�
LPSUHYLVtYHO� VREUH� R� FRPSRUWDPHQWR� SURGXWLYR� DR� UHDOL]DU� HVWXGRV� GH�
HVWDELOLGDGH�FRP�R�PHVPR�JUXSR�GH�FORQHV�GH�JXDUDQi�

�������$QiOLVH�GH�YDULkQFLD�PXOWLYDULDGD
3HOR� WHVWH�GH�:LONV��R�YDORU�GH�/DPEGD��/ �� FRUUHVSRQGHX�D�XP�)�GH�

����� �S���������� LQGLFDQGR� D� H[LVWrQFLD� GH� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� RV�
FORQHV�SDUD�RV�FDUDFWHUHV�HP�FRQMXQWR��

������'LVWkQFLD�JHQHUDOL]DGD�GH�0DKDODQRELV
$� GLVWkQFLD� PpGLD� HQWUH� RV� FORQHV� IRL� GH� �������� VHQGR� D� PHQRU�

HVWLPDWLYD� �'� ������� HQWUH� RV� FORQHV� &08���� H� &08����� H� D PDLRU�
�'� ���������SDUD�RV�FORQHV�&,5����H�&08�����7DEHOD�����

2V� YDORUHV� H[WUHPRV� H� FRQWUDVWDQWHV� SDUD� DV� GLVWkQFLDV� HQWUH� FORQHV�
VXJHUHP� D� H[LVWrQFLD� GH� DPSOD� YDULDELOLGDGH� SDUD� RV� FDUDFWHUHV� GH� IUXWRV� QRV�
FORQHV�XWLOL]DGRV�QR�SURJUDPD�GH�PHOKRUDPHQWR�GH�JXDUDQi��1RWRX�VH�TXH�QmR�
KRXYH�FRLQFLGrQFLD�FRP�RV SDUHV�LGHQWLILFDGRV�SRU�PDUFDGRUHV�5$3'��R�TXH��DWp�
FHUWR� SRQWR� HUD� HVSHUDGR� HP� YLUWXGH� GD� FDUDFWHUtVWLFD� DOHDWyULD� GR� PDUFDGRU�
PROHFXODU��TXH�SURYDYHOPHQWH�QmR�HVWi�DVVRFLDGR�DRV�FDUDFWHUHV�XWLOL]DGRV�



��

7$%(/$��� 'LVWkQFLDV�JHQHUDOL]DGDV�GH�0DKDODQRELV��'�� PpGLDV��PtQLPDV��
Pi[LPDV�H�FRHILFLHQWHV�GH�YDULDomR��&9��HQWUH����FORQHV�GH�
JXDUDQD]HLUR��

&ORQHV� '��0pGLD '��0tQLPD '��0i[LPD &9����
&,5���� ������ ����� ������� �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&0$��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ������ ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ���� ������� �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ���� ������ �����
&08��� ������ ����� ������ �����
&08��� ������ ������ ������ �����

������$QiOLVH�GH�DJUXSDPHQWR

��������0pWRGR�GH�RWLPL]DomR�GH�7RFKHU
2V� FORQHV� IRUDP� VHSDUDGRV� HP� VHWH� JUXSRV� �7DEHOD� ���� 2� JUXSR� *��

UHXQLX������GRV� LQGLYtGXRV�� VHJXLGRV�SHOR�*��� FRP�����H�*���FRP������2V�



��

TXDWUR� JUXSRV� UHVWDQWHV� IRUDP� XQLWiULRV� H� LQFOXtUDP� RV� FORQHV�&08���� �*����
&,5�����*����&08�����*���H�&08�����*���

2V�FORQHV�&0$�IRUDP�GLVWULEXtGRV�HP�WUrV�JUXSRV��*���*��H�*����VHQGR�
RV� FORQHV�&0$� ������ ���� H� ����� H[FOXVLYRV� QR� JUXSR�*���2�SRVLFLRQDPHQWR�
GHVVHV�FORQHV�HP�GLIHUHQWHV�JUXSRV�p�GLVFRUGDQWH�GRV�UHVXOWDGRV�HQFRQWUDGRV�SRU�
1DVFLPHQWR�)LOKR�HW�DO���������TXH��DR�DQDOLVDUHP�D�GLYHUJrQFLD�GH�����FORQHV�
FRP�EDVH�HP�FDUDFWHUHV�YHJHWDWLYRV�H�SURGXomR�GH�VHPHQWHV�VHFDV��YHULILFDUDP�
TXH��H[FHWR�R�FORQH�&0$�����RV�GHPDLV�VH�PDQWLYHUDP�WRGRV�QR�PHVPR�JUXSR��
3RU�RXWUR�ODGR��R�FORQH�&0$����IRUPRX�XP�SHTXHQR�VXEJUXSR�FRP�RV�FORQHV�
&08� ����� H� ����� QR� GHQGURJUDPD� FRP�EDVH� QD� VLPLODULGDGH� GH�5$3'� H�� RV�
PHVPRV� FORQHV� SHUPDQHFHUDP� QR� PHVPR� JUXSR� QDV� DQiOLVHV� GH� DJUXSDPHQWR
FRP�EDVH�QD�GLVWkQFLD�JHQHUDOL]DGD�GH�0DKDODQRELV��3HOR�PHQRV�FRP�EDVH�QR�
DJUXSDPHQWR�GHVVHV�WUrV�FORQHV��R�UHVXOWDGR�FRQFRUGD�FRP�1DVFLPHQWR�)LOKR�HW�
DO���������

7$%(/$��� $JUXSDPHQWR�GH����FORQHV�FRP�EDVH�QR�PpWRGR�GH�7RFKHU�D�SDUWLU�
GD�GLVWkQFLD�JHQHUDOL]DGD�GH�0DKDODQRELV��'���

*UXSRV 1R GH�,QGLYtGXRV &ORQHV
*� �� &0$�����������������&08����������������������

��������������������������������������������
*� � &0$����&08����������������
*� � &0$����������������
*� � &08���
*� � &,5���
*� � &08���
*� � &08���
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1D� GHOLPLWDomR� GRV� JUXSRV� p� LQWHUHVVDQWH� QRWDU� R� LVRODPHQWR� GR� FORQH�
&,5�����XP�FORQH�FROHWDGR�QR�PXQLFtSLR�GH� ,UDQGXED��3URYDYHOPHQWH��D� IRUoD�
GD� VHOHomR� DUWLILFLDO� SDUD� R� FDUiWHU�SURGXomR�GH� VHPHQWHV� WHYH�PDLV� LQIOXrQFLD�
QHVVH�GLVWDQFLDPHQWR�JHQpWLFR�TXH�DV�FRQGLo}HV�DPELHQWDLV�GR� ORFDO�GH�FROHWD��
YLVWR� QmR� WHU� KDYLGR� R� PHVPR� FRPSRUWDPHQWR� SDUD� RV� FORQHV� TXH� IRUDP�
FROHWDGRV�QR�PXQLFtSLR�GH�0DQDXV��&0$��

$SHVDU� GD� PDLRULD� GRV� FORQHV� &08� SHUWHQFHU� DR� *UXSR� ��� PHUHFH�
DWHQomR�D�SUHVHQoD�GHVVHV�FORQHV�HP�PDLV�WUrV�JUXSRV��,VWR�VXJHUH�TXH�RV�FORQHV�
GH� 0DXpV� DSUHVHQWDP� HOHYDGD� GLYHUJrQFLD� JHQpWLFD�� DR� FRQWUiULR� GR� TXH� VH�
LPDJLQDYD�HP�UD]mR�GRV�KLVWyULFRV�GH�GRPHVWLFDomR�H�FXOWLYR�GD�HVSpFLH�

'H�PDQHLUD�JHUDO��D�GLVWULEXLomR�GDV�IUHT�rQFLDV�GDV�GLVWkQFLDV�JHQpWLFDV�
GH�0DKDODQRELV�GHL[D� FODUD� D� DPSOD�YDULDomR�HQWUH�FORQHV��HPERUD�VH�REVHUYH�
PDLRU�IUHT�rQFLD�GH�FORQHV�PHQRV�GLYHUJHQWHV��)LJXUD����
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&ODVVHV�GDV�GLVWkQFLDV�JHQpWLFDV

1~
PH

UR�
GH�

SDU
HV

),*85$� � 'LVWULEXLomR� GH� IUHT�rQFLDV� GDV� HVWLPDWLYDV� GH� GLVWkQFLDV�
JHQHUDOL]DGDV�GH�0DKDODQRELV HQWUH�FORQHV�JXDUDQi�



��

$�PDLRULD�GDV�HVWLPDWLYDV�GH�GLVWkQFLDV�IRL�PHQRU�TXH�D�PpGLD�����������
HQTXDQWR� PHQRV� GH� ��� DSUHVHQWDUDP� YDORUHV� VXSHULRUHV� D� ����� &RPSDUDQGR�
FRP� D� GLVWULEXLomR� GH� IUHT�rQFLD� GH� VLPLODULGDGHV� GH� 5$3'�� QRWD�VH� TXH� RV�
FORQHV� GR� SURJUDPD� GH� PHOKRUDPHQWR� DSUHVHQWDUDP� PDLRU� VLPLODULGDGH� HP�
UHODomR� DRV� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� LQIORUHVFrQFLD� H� IUXWLILFDomR�� R� TXH�
SRGH� UHIOHWLU� RV� HIHLWRV� LQGLUHWRV� GD� SUHVVmR� GH� VHOHomR� SDUD� D� SURGXomR� GH�
VHPHQWHV�VHFDV�

��������0pWRGR�KLHUiUTXLFR�83*0$
1HVWH� SURFHGLPHQWR� IRUDP� LGHQWLILFDGRV� ��� JUXSRV� JHQHWLFDPHQWH�

GLIHUHQWHV�� (QWUHWDQWR�� GHQWUR� GD� PDLRULD� GRV� JUXSRV� Ki� FORQHV� PXLWR�
VHPHOKDQWHV��FRPR�&08����H�&08�����)LJXUD�����(VVHV�FORQHV�QmR�GHYHP�VHU�
FUX]DGRV�VH�R�REMHWLYR�IRU D�VHOHomR�GH�FDUDFWHUHV�UHODFLRQDGRV�DRV�FRPSRQHQWHV�
GH�SURGXomR�GH� IUXWRV��2V�FORQHV�PDLV�GLYHUJHQWHV� IRUDP�&,5�����&0$����H�
&08����

7RGDV�DV�PHWRGRORJLDV�XWLOL]DGDV�QHVWH�HVWXGR�GHWHFWDUDP�FHUWR�JUDX�GH�
GLYHUJrQFLD� HQWUH� RV� FORQHV� XWLOL]DGRV� QR�PHOKRUDPHQWR� GH� JXDUDQi��PDV� VHP�
DVVRFLDomR�FRP�R�ORFDO�GH�FROHWD�GR�PDWHULDO��FRQILUPDQGR�DV�SUHVVXSRVLo}HV�GH�
RULJHP� FRPXP� GD� SRSXODomR� GH� SODQWDV� GR� JXDUDQi�� 5HVXOWDGRV� VHPHOKDQWHV�
IRUDP�HQFRQWUDGRV�HP�RXWUDV�HVSpFLHV�SHUHQHV�TXH�WLYHUDP�JHUPRSODVPD�FRPXP�
DPSODPHQWH�GLVVHPLQDGR�SHORV�DJULFXOWRUHV��(P�FDFDX��'LDV�HW�DO���������H�FDIp�
FRQLOORQ� �)RQVHFD�� ������ QmR� IRUDP� HQFRQWUDGDV� DVVRFLDo}HV� GRV� JUXSRV�
HVWDEHOHFLGRV�SHOD�DQiOLVH�GH�GLYHUJrQFLD�FRP�R�ORFDO�GH�FROHWD��)RQVHFD��������
DFUHGLWD�TXH�LVVR�VH�GHYH�DR�LQWHUFkPELR�GH�VHPHQWHV�PXLWR�IUHT�HQWHV�HQWUH�RV�
SURGXWRUHV� GRV� GLIHUHQWHV� PXQLFtSLRV� GD� UHJLmR� QD� TXDO� RV� JHQyWLSRV� IRUDP�
VHOHFLRQDGRV� SRU� RFDVLmR� GR� HVWDEHOHFLPHQWR� GD� HVSpFLH�� 1D� $PD]{QLD�� D�
PLJUDomR�GH�SURGXWRUHV�RULHQWDGD�SHORV�FXUVRV�GRV�ULRV�p�D�FDXVD PDLV�SURYiYHO�
GH�GLVVHPLQDomR�GH�VHPHQWHV�
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),*85$� � 'HQGURJUDPD� GDV� GLVWkQFLDV� JHQHUDOL]DGDV� GH�0DKDODQRELV� HQWUH�
FORQHV�GH�JXDUDQi��PpWRGR�83*0$�

1RV� GRLV� PpWRGRV� HPSUHJDGRV� SDUD� DJORPHUDomR� IRL� FRLQFLGHQWH� R�
GLVWDQFLDPHQWR� GRV� FORQHV� &,5���� H� &08����� LVWR� VXJHUH� TXH� R� FUX]DPHQWR�
GHVWHV�FORQHV�SRGH�JHUDU�LQGLYtGXRV�FRP�FDUDFWHUtVWLFDV�GH�IUXWRV�VXSHULRUHV�

$�DQiOLVH�GD�YDULDomR�IHQRWtSLFD��GH�PRGR�JHUDO��FRQVWDWRX�D�H[LVWrQFLD�
GH�YDULDELOLGDGH�SDUD�FDUDFWHUHV�GD�IDVH�SURGXWLYD��TXH�SRGH�VHU�HPSUHJDGD�WDQWR�
QD� VHOHomR�GH� JHQLWRUHV� SDUD� SURJUDPDV� GH� FUX]DPHQWRV� FRPR�QD�REWHQomR�GH�
YDULHGDGHV�FORQDLV�FRP�PHQRU�YXOQHUDELOLGDGH�TXDQWR�D�GRHQoDV�

��
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������,PSRUWkQFLD�UHODWLYD�GRV�FDUDFWHUHV

2V� FDUDFWHUHV� GH� LQIORUHVFrQFLD� H� LQIUXWHVFrQFLD� TXH� WLYHUDP� PDLRU�
SDUWLFLSDomR� QD� YDULDomR� IHQRWtSLFD� GRV� FORQHV� HOLWHV� GH� JXDUDQi� HVWmR� HP�
GHVWDTXH�QD�7DEHOD����

7$%(/$�� &RQWULEXLomR�UHODWLYD�GRV�FDUDFWHUHV�SDUD�GLYHUJrQFLD�FRP�EDVH�QD�
GLVWkQFLD�GH�0DKDODQRELV�H�QR�PpWRGR�GH�6LQJK��������
&DUDFWHUHV 6DIUD 6�M �

3HVR�PpGLR�GH�FDFKR � ������� ����
� ������� ����

3HVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR � ������� ����
� ������� ����

1R WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR � ������� ����
� ������� ����

3HVR�PpGLR�GH�IUXWR � ������� ����
� �������� �����

3HVR�PpGLR�GH�VHPHQWH � ������� ����
� ������� ����

'LkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH � �������� �����
� �������� �����

'LkPHWUR�WUDQVYHUVDO�GD�VHPHQWH � ������� ����
� ������� ����

&RPSULPHQWR�GR�UiTXLV � ������� ����
1R GH�IORUHV IHPLQLQDV�SRU�LQIORUHVFrQFLD � �������� �����
1R GH�IUXWRV�FRP���VHPHQWHV�SRU�FDFKR � ������� ����
1R GH�IUXWRV�FRP���VHPHQWHV�SRU�FDFKR � ������ ����
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(P� RUGHP�� RV� FDUDFWHUHV� SHVR� PpGLR� GH� IUXWR� ���������� GLkPHWUR�
ORQJLWXGLQDO�GD�VHPHQWH�QDV�GXDV�VDIUDV� �����������������H�Q~PHUR�GH�IORUHV�
IHPLQLQDV�SRU� LQIORUHVFrQFLD� ��������� IRUDP�RV�TXH�PDLV� FRQWULEXtUDP�SDUD�D�
GLYHUJrQFLD� JHQpWLFD� GRV� FORQHV� DYDOLDGRV�� 2V� UHVXOWDGRV� HYLGHQFLDP� D�
LPSRUWkQFLD� GHVVHV� FDUDFWHUHV� SDUD� GLYHUJrQFLD�� DOJXQV� FRP� RSRUWXQLGDGH� GH�
VHUHP�H[SORUDGRV�QD�FDUDFWHUL]DomR�GH�JHUPRSODVPD��FRPR�SHVR�PpGLR�GH�IUXWR�
H�GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH�

����&RUUHODomR�HQWUH�GDGRV�GH�5$3'�H�IHQRWtSLFRV

2� FRHILFLHQWH� GH� FRUUHODomR� GH� 6SHDUPDQ� HQWUH� DV� VLPLODULGDGHV� GH�
5$3'� H� DV� GLVWkQFLDV� JHQHUDOL]DGDV� GH� 0DKDODQRELV� IRL� DOWR� H� VLJQLILFDWLYR���������
U� ��������2�UHVXOWDGR�VXJHUH�TXH�QD�DPRVWUDJHP�GR�JHQRPD�GH�JXDUDQi��RV�
PDUFDGRUHV� 5$3'� SRGHP� WHU� LQFOXtGR� YDULDo}HV� GRV� FDUDFWHUHV� UHODFLRQDGRV�
FRP� D� IDVH� SURGXWLYD� TXH�� GHYLGR� j� FRPSOH[LGDGH GH� VHX� FRQWUROH� JHQpWLFR��
SURYDYHOPHQWH� DEUDQJH� IUDJPHQWRV� GH� '1$� GLVWULEXtGRV� HP� ERD� SDUWH� GR�
JHQRPD�

$�HOHYDGD�FRUUHODomR�HQWUH�RV�GRLV�FRQMXQWRV�GH�GDGRV�RIHUHFHX�VXSRUWH�
SDUD� DX[LOLDU� QD� SUHGLomR� GRV� PHOKRUHV� FORQHV� SDUD� FUX]DPHQWRV�� YLVWR� TXH�
JHQLWRUHV�FRP�PpGLDV�DOWDV�H�GLYHUJHQWHV�DPSOLDP�DV�SRVVLELOLGDGHV�GH�VHOHomR�
GH� JHQyWLSRV� VXSHULRUHV� QD� SRSXODomR� VHJUHJDQWH� H� UHGX]HP� R� Q~PHUR� GH�
FUX]DPHQWRV� QHFHVViULRV� SDUD� DYDOLDomR� HP� FDPSR�� $VVLP�� FRQVLGHUDQGR� DV�
LQIRUPDo}HV�PROHFXODUHV�H�IHQRWtSLFDV��SUHVXPH�VH�TXH�FUX]DPHQWRV�HQYROYHQGR�
RV� FORQHV� &,5����� &0$����� &08���� H� &08���� SRGHULDP� UHVXOWDU� HP�
FRPELQDo}HV�FRP�PDLRU�SRWHQFLDO�SDUD�VHOHomR�GH�FORQHV�SURGXWLYRV��(P�JHUDO��
HVVHV�FORQHV�VH�VREUHVVDtUDP�HP�YDORUHV�PpGLRV��Pi[LPRV�RX�PtQLPRV�GHQWUH�DV�
FRPSDUDo}HV�GH�VLPLODULGDGHV�H�GLVWkQFLDV�JHQpWLFDV��7DEHODV���H����
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����&21&/86®(6

$� YDULDomR� H[LVWHQWH� QR� JHUPRSODVPD� GH� JXDUDQi� IRL� HILFLHQWHPHQWH�
LGHQWLILFDGD�FRP�PDUFDGRUHV�PROHFXODUHV�H�GDGRV�IHQRWtSLFRV�GD�IDVH�SURGXWLYD��

$� YDULDomR� PROHFXODU� IRL� DOWDPHQWH� FRUUHODFLRQDGD� FRP� D� YDULDomR�
IHQRWtSLFD�� FRQVLGHUDQGR� RV� YDORUHV� PpGLRV�� PtQLPRV� H� Pi[LPRV� GDV�
VLPLODULGDGHV�H�GLVWkQFLDV�JHQpWLFDV�

2V�FDUDFWHUHV�SHVR�PpGLR�GH�IUXWR�H�WDPDQKR�GD�VHPHQWH�VmR�FDUDFWHUHV�
SRWHQFLDLV� SDUD� VHUHP� HPSUHJDGRV� FRPR� GHVFULWRUHV� QD� FDUDFWHUL]DomR� GH�
JHUPRSODVPD�

1mR�KRXYH�DVVRFLDomR�GD�GLYHUVLGDGH�JHQpWLFD�FRP�RV� ORFDLV�GH�FROHWD�
GR�JHUPRSODVPD�

$� SHVTXLVD� SHUPLWLX� D� SUHGLomR� GH� TXH� RV� FORQHV� &,5����� &0$�����
&08���� H� &08���� VmR� SURYDYHOPHQWH� RV� PDLV� DSURSULDGRV� SDUD� JHUDU
FRPELQDo}HV�VXSHULRUHV�HP�XP�SURJUDPD�GH�FUX]DPHQWRV�
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����5()(5Ç1&,$6�%,%/,2*5È),&$6

$752&+��$�/���1$6&,0(172�),/+2��)�-��GR��$YDOLDomR�GR�SURJUDPD�GH�
PHOKRUDPHQWR�JHQpWLFR�GR�JXDUDQD]HLUR�YLD�VHOHomR�FORQDO��,Q��&21*5(662�
%5$6,/(,52�'(�0(/+25$0(172�'(�3/$17$6������������*RLkQLD��*2��
$QDLV��� *RLkQLD��(0%5$3$�$UUR]�H�)HLMmR��������&'�520���'RFXPHQWRV��
�����
%,$1&+,��9��-���)$&+,1(//2��-��&���6&+8&+��0��:��5DSGV�QD�
FDUDFWHUL]DFDR�JHQpWLFR�PROHFXODU�H�QR�HVWXGR�GD�YDULDELOLGDGH�JHQpWLFD�GH�
FXOWLYDUHV�GH�DPHL[HLUDV��5HYLVWD�%UDVLOHLUD�GH�)UXWLFXOWXUD��-DERWLFDEDO��Y�����
Q����S���������������
&2/(77$�),/+2��+��'��HW�DO��7KH�XVH�RI�UDQGRP�DPSOLILHG�SRO\PRUSKLF�'1$�
WR�HYDOXDWH�WKH�JHQHWLF�YDULDELOLW\�RI�3RQNDQ�PDQGDULQ��&LWUXV�UHWLFXODWD�%ODQFR��
DFFHVVLRQV��*HQHWLFV�DQG�0ROHFXODU�%LRORJ\��5LEHLUmR�3UHWR��Y�����Q����S�����
����������
&2/20%2��&���6(&21'��*���&+$55,(5��$��'LYHUVLW\�ZLWKLQ�$PHULFDQ�
FDVVDYD�JHUP�SODVP�EDVHG�RQ�5$3'�PDUNHWV� *HQHWLFV�DQG�0ROHFXODU�
%LRORJ\��5LEHLUmR�3UHWR��Y�����Q����S���������������
&2/20%2��&��HW�DO��*HQHWLF�GLYHUVLW\�FKDUDFWHUL]DWLRQ�RI�FDVVDYD�FXOWLYDUV�
�0DQLKRW�HVFXOHQWD &UDQW]���,��5$3'�PDUNHWV� *HQHWLFV�DQG�0ROHFXODU�
%LRORJ\��5LEHLUmR�3UHWR��Y�����Q����S���������������
&+(:��3��&��HW�DO��'1$�SRO\PRUSKLVP�LQ�DFFHVVLRQV�RI�1HSKHOLXP�ODSSDFHXP
/��,Q��5$2��9��5���%52:1��$��+��'���-$&.621��0��7���(G����0DQDJLQJ�
SODQW�JHQHWLF�GLYHUVLW\��5RPD��,3*5,��������S�������������
&58=��&��'��3URJUDPD�*HQHV� DSOLFDWLYR�FRPSXWDFLRQDO�HP�JHQpWLFD�H�
HVWDWtVWLFD��9LoRVD��8)9�����������S�
&58=��&��'��3URJUDPD�*HQHV� DSOLFDWLYR�FRPSXWDFLRQDO�HP�JHQpWLFD�H�
HVWDWtVWLFD��9HUVmR�����������9LoRVD��8)9��������&'�520�
',$6��/��$��6���.$*(<$0$��3��<���&$6752��*��&��7��'LYHUJrQFLD�JHQpWLFD�
PXOWLYDULDGD�QD�SUHVHUYDomR�GH�JHUPRSODVPD�GH�FDFDX��7KHREURPD�FDFDR /����
$JURWUySLFD��Y����Q�����S�������������
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'8'/(<��-��:��&RPSDULVRQ�RI�JHQHWLF�GLVWDQFH�HVWLPDWRUV�XVLQJ�PROHFXODU�
PDUNHU�GDWD��,Q��BBBBBB��$QDO\VLV�RI�PROHFXODU�PDUNHU�GDWD��&RUYDOOLV��
2UHJRQ��������S�����
(035(6$�%5$6,/(,5$�'(�3(648,6$�$*523(&8È5,$��&HQWUR�GH�
3HVTXLVD�$JURIORUHVWDO�GD�$PD]{QLD�2FLGHQWDO��%ROHWLP�DJURPHWHRUROyJLFR��
0DQDXV������D�����S�
(035(6$�%5$6,/(,5$�'(�3(648,6$�$*523(&8È5,$��&HQWUR�GH�
3HVTXLVD�$JURIORUHVWDO�GD�$PD]{QLD�2FLGHQWDO��6LVWHPD�GH�SURGXomR�SDUD�
JXDUDQi��0DQDXV� ����E����S���'RFXPHQWRV������
)216(&$��$��)��$��GD��$QiOLVHV�ELRPpWULFDV�HP�FDIp�FRQLOORQ��&RIIHD�
FDQHSKRUD�3LHUUH������������S��7HVH��'RXWRUDGR�HP�)LWRWHFQLD��8QLYHUVLGDGH�
)HGHUDO�GH�9LoRVD��9LoRVD��0*�
*20(6��)��3��&XUVR�GH�HVWDWtVWLFD�H[SHULPHQWDO�����HG��3LUDFLFDED��1REHO��
���������S�
*$5&,$��7�%��HW�DO��&ROHWD�GH�JHUPRSODVPD�FORQDO�GH�JXDUDQi� 0DQDXV�
(PEUDSD�&3$$���������S���3HVTXLVD�HP�$QGDPHQWR�����
+$*,:$5$��:��(���6$1726��-��%��GRV��&$502��6��/��0��GR��8VH�RI�5$3'�
WR�DLG�VHOHFWLRQ�LQ�FRPPRQ�EHDQ�EDFNFURVV�EUHHGLQJ�SURJUDPV��&URS�%UHHGLQJ�
DQG�$SSOLHG�%LRWHFKQRORJ\� Y����Q����S����������������
0285$��(��)��'LYHUJrQFLD�JHQpWLFD�HQWUH�DFHVVRV�GH�MDERUDQGL��3LORFDUSXV�
PLFURSK\OOXV� ��������S��'LVVHUWDomR��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�
GH�3ODQWDV��8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
02852�-5��0��$YDOLDomR�GH�XP�FULWpULR�SUREDELOtVWLFR�HP�DQiOLVH�
PXOWLYDULDGD�GH�DJUXSDPHQWR��FOXVWHU�DQDO\VLV���SRU�PHLR�GH�VLPXODomR�0RQWH�&DUOR ��������S��'LVVHUWDomR��(VWDWtVWLFD�$SOLFDGD�HP�*HQpWLFD�H
0HOKRUDPHQWR�GH�3ODQWDV��8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
1$6&,0(172�),/+2��)�-��GR��,QWHUDomR�JHQyWLSRV�[�DPELHQWHV��
DGDSWDELOLGDGH��HVWDELOLGDGH�H�UHSHWLELOLGDGH�HP�FORQHV�GH�JXDUDQi��3DXOOLQLD�FXSDQD�YDU��VRUELOLV��0DUW���'XFNH�������������S��7HVH��*HQpWLFD�H�
0HOKRUDPHQWR��8QLYHUVLGDGH�)HGHUDO�GH�9LoRVD��9LoRVD��0*�



��

1$6&,0(172�),/+2��)�-��GR��$752&+��$�/��*XDUDQD]HLUR��,Q��
%58&.1(5��&�+���(G����0HOKRUDPHQWR�GH�IUXWHLUDV�WURSLFDLV��9LoRVD��0*��
8)9��������S���������
1$6&,0(172�),/+2��)�-��GR��$752&+��$�/���&5$92��0��GD�6��
0HOKRUDPHQWR�JHQpWLFR�GR�JXDUDQD]HLUR��UHVXOWDGRV�GH�HQVDLRV�GH�DYDOLDomR�
GH�FORQHV�± IDVH�SURGXWLYD������D�������0DQDXV��(0%5$3$�$PD]{QLD�
2FLGHQWDO����������S���%ROHWLP�GH�3HVTXLVD�����
1$6&,0(172�),/+2��)��-��GR��HW�DO��'LYHUJrQFLD�JHQpWLFD�HQWUH�FORQHV�GH�
JXDUDQD]HLUR��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����Q����S�����
�����������
1,(1+8,6��-��HW�DO��*HQHWLF�UHODWLRQVKLSV�DPRQJ�FXOWLYDUV�DQG�OLQHV�RI�OLPD�
EHDQ��3KDVHROXV�OXQDWXV /���DV�PHDVXUHG�E\�5$3'�PDUNHUV� -RXUQDO�RI�WKH�
$PHULFDQ�6RFLHW\�IRU�+RUWLFXOWXUDO�6FLHQFH��Y������S���������������
5$2��5��&��$GYDQFHG�VWDWLVWLFDO�PHWKRGV�LQ�ELRPHWULF�UHVHDUFK��1HZ�<RUN��
-��:LOH\�	�6RQV�����������S�
5(6(1'(��0��'��9��GH��*HQpWLFD�ELRPpWULFD�H�HVWDWtVWLFD�QR�PHOKRUDPHQWR�
GH�SODQWDV�SHUHQHV��%UDVtOLD��(0%5$3$�,QIRUPDomR�7HFQROyJLFD�����������S�
52+/)��)��-��1XPHULFDO�WD[RQRP\�DQG�PXOWLYDULDWH�DQDO\VLV�V\VWHP��1HZ�
<RUN�����������S�
6$//$��0��)��6��HW�DO��8VR�GH�PDUFDGRUHV�PROHFXODUHV�QD�DQiOLVH�GD�
YDULDELOLGDGH�JHQpWLFD�HP�DFHUROD��0DOSLJKLD�HPDUJLQDWD�'��&����5HYLVWD�
%UDVLOHLUD�GH�)UXWLFXOWXUD��-DERWLFDEDO��Y������Q�����S��������������
6$6�,QVWLWXWH��6WDWLVWLFDO�$QDO\VLV�6\VWHP�������
6$:$=$.,��+��(���%$5%26$��:���&2/20%2��&��$��&DUDFWHUL]DomR�H�
LGHQWLILFDomR�GH�FXOWLYDUHV�H�VHOHomR�GH�SHUHLUDV�DWUDYpV�GH�PDUFDGRUHV�UDSG�
5HYLVWD�%UDVLOHLUD�GH�)UXWLFXOWXUD��-DERWLFDEDO��Y�����Q����S��������������
6,/9$��(�$��$�LQIOXrQFLD�GR�FOLPD�QD�SURGXomR�GH�FORQHV�GH�JXDUDQi�
�3DXOOLQLD�FXSDQD YDU��VRUELOLV��QR�PXQLFtSLR�GH�0DQDXV��$PD]RQDV��������
��S��7HVH��'RXWRUDGR�HP�$JURQRPLD��8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�
0HVTXLWD�)LOKR´���%RWXFDWX�63�
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6,1*+��'��7KH�UHODWLYH�LPSRUWDQFH�RI�FKDUDFWHUV�DIIHFWLQJ�JHQHWLF�GLYHUJHQFH��
7KH�,QGLDQ�-RXUQDO�RI�*HQHWLF�DQG�3ODQW�%UHHGLQJ��Y�����Q����S����������
�����
67(,1(5��-��-���'H�/RV�6$1726��*��*��$GDSWLYH�HFRORJ\�RI�/RWXV�
FRUQLFXODWXV /��JHQRW\SHV��,��3ODQW�PRUSKRORJ\�DQG�5$3'�PDUNHU�
FKDUDFWHUL]DWLRQ��&URS�6FLHQFH��0DGLVRQ��Y�����Q����S����������������
67((/��5��*��'���7255,(��-��+���',&.(<��'��$��3ULQFLSOHV�RI�VWDWLVWLFV�D�
ELRPHWULFDO�DSSURDFK����HG��%RVWRP��7KH�0F*UDZ�+LOO�����������S��
�0F*UDZ�+LOO�6HULHV�LQ�3UREDELOLW\�DQG�6WDWLVWLFV��
6286$��1��5��HW�DO��'LVFULPLQDomR�GH�UDoDV�SULPLWLYDV�GH�SXSXQKD��%DFWULV�
JDVLSDHV��QD�$PD]{QLD�EUDVLOHLUD�SRU�PHLR�GH�PDUFDGRUHV�PROHFXODUHV��5$3'���
$FWD�$PD]{QLFD��Y�����Q����S���������������
752<(5��$��)���52&+()25'��7��5��*HUPSODVP�RZQHUVKLS��UHODWHG�FRUQ�
LQEUHGV��&URS�6FLHQFH��Y�����S�����������
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6286$��1HOFLPDU�5HLV� (VWLPDWLYDV�GH�SDUkPHWURV�JHQpWLFRV�HP�FDUDFWHUHV�GH�
IUXWRV� GH� JXDUDQD]HLUR� ,Q�� BBBBBB��9DULDELOLGDGH� JHQpWLFD� H� HVWLPDWLYDV� GH�
SDUkPHWURV�JHQpWLFRV�HP�JHUPRSODVPD�GH�JXDUDQD]HLUR ������&DS����S����
���� 7HVH� �'RXWRUDGR� HP� $JURQRPLD�*HQpWLFD� H� 0HOKRUDPHQWRV� GH� 3ODQWDV��
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�

2� JXDUDQD]HLUR� �3DXOOLQLD� FXSDQD� YDU�� VRUELOLV�� p� XPD� IUXWHLUD� FRP�
VHPHQWHV� ULFDV� HP� FDIHtQD�� 6HX� PHOKRUDPHQWR� DLQGD� p� UHFHQWH�� SRUWDQWR�� Ki�
SRXFD� LQIRUPDomR� JHQpWLFD� VREUH� D� PDLRULD� GRV� FDUDFWHUHV�� 2� REMHWLYR� GR�
WUDEDOKR� IRL� HVWLPDU� SDUkPHWURV� JHQpWLFRV� SDUD� VHWH� FDUDFWHUHV� GH� IUXWRV� GH�
JXDUDQi�DYDOLDGRV�HP����FORQHV�HOLWHV�GR�SURJUDPD�GH�PHOKRUDPHQWR��HP�GXDV�
VDIUDV� FRQVHFXWLYDV�� 2� GHOLQHDPHQWR� IRL� R� GH� EORFRV� FDVXDOL]DGRV� FRP� GXDV�
UHSHWLo}HV�H� WUrV�SODQWDV�SRU�SDUFHOD��(P�FDGD�SODQWD�IRUDP�DPRVWUDGRV�TXDWUR�
FDFKRV� FRP� IUXWRV� PDGXURV�� QRV� TXDLV� IRUDP� HIHWXDGDV� DV� FROHWDV� GH� GDGRV��
)RUDP� HVWLPDGDV� YDULkQFLDV�� tQGLFHV� GH� YDULDomR� � HJ &9&9 �� � �� FRHILFLHQWHV� GH�
KHUGDELOLGDGH�� JDQKRV� FRP� D� VHOHomR� H� FRUUHODo}HV� HQWUH� FDUDFWHUHV�� 2V�
FRHILFLHQWHV�GH�YDULDomR�VLWXDUDP�VH�QXPD�IDL[D�DFHLWiYHO�GH�SUHFLVmR���������H�
����������$�GLIHUHQoD�HQWUH�FORQHV�IRL�VLJQLILFDWLYD�SDUD�WRGDV�DV�FDUDFWHUtVWLFDV�
H�R�HIHLWR�GH�VDIUD�IRL�VLJQLILFDWLYR�DSHQDV�SDUD�SHVR�PpGLR�GH�FDFKR��SHVR�WRWDO�
GH� IUXWRV� SRU� FDFKR� H� SHVR�PpGLR� GH� IUXWR��$� LQWHUDomR� FORQH� [� VDIUD� IRL� QmR�
VLJQLILFDWLYD�VRPHQWH�SDUD�SHVR�WRWDO�GH�IUXWRV�SRU�FDFKR��2V�PHVPRV�FDUDFWHUHV�
TXH�DSUHVHQWDUDP� HJ &9&9 �� � PDLRU�TXH�D�XQLGDGH� WDPEpP�DSUHVHQWDUDP�YDORUHV�
PDLV� DOWRV� SDUD� KHUGDELOLGDGH�� SHVR� PpGLR� GH� IUXWR� �������� H� GLkPHWUR�
ORQJLWXGLQDO� GD� VHPHQWH� ��������� $V� FRUUHODo}HV� IHQRWtSLFDV� PDLV� HOHYDGDV�
LQGLFDUDP�TXH�VHOHo}HV�SDUD�FDFKRV�PDLV�SHVDGRV�UHVXOWDUmR�HP�PDLRU�SHVR�WRWDO�
GH�IUXWRV�SRU�FDFKR��DVVLP�FRPR�D�VHOHomR�SDUD�IUXWRV�FRP�PDLRU�SHVR�PpGLR�GH�
IUXWR� SURSRUFLRQDUi� DFUpVFLPR� QR� SHVR� PpGLR� GD� VHPHQWH� H� QR� WDPDQKR�
ORQJLWXGLQDO�GD�VHPHQWH��$�VHOHomR�GH TXDLVTXHU�FDUDFWHUHV�GH�IUXWR�QmR�DIHWDUi�R�
WHRU� GH� FDIHtQD� QD� VHPHQWH� VHFD��$� UD]RiYHO� KHUGDELOLGDGH� GR� FDUiWHU� Q~PHUR�
WRWDO� GH� IUXWRV� QRUPDLV� SRU� FDFKR� �������� H� VXD� FRUUHODomR� IHQRWtSLFD� SRVLWLYD�
FRP� SHVR� PpGLR� GH� FDFKR� �������� DSRQWDP� D� LPSRUWkQFLD� GHVVHV� GRLV�
FDUDFWHUHV� FRPR� FRPSRQHQWHV� GH� SURGXomR� 2V UHVXOWDGRV� HYLGHQFLDUDP� D�
H[LVWrQFLD� GH� YDULDELOLGDGH� JHQpWLFD� SDUD� FDUDFWHUHV� GH� IUXWRV� GH� JXDUDQi�� TXH�
SRGH� VHU� H[SORUDGD� WDQWR� QR� SURJUDPD� GH� VHOHomR� FRPR� QD� DYDOLDomR� GH�
JHUPRSODVPD�
&RPLWr�GH�RULHQWDomR��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��2ULHQWDGRU�
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6286$��1HOFLPDU�5HLV� (VWLPDWHV�RI�JHQHWLF�SDUDPHWHUV�LQ�IUXLW�FKDUDFWHUV�
IURP�JXDUDQD�WUHH� ,Q��BBBBBB��*HQHWLF�YDULDELOLW\�DQG�HVWLPDWLRQ�RI�JHQHWLF�
SDUDPHWHUV�LQ�JXDUDQD�WUHH�JHUPSODVP ������&DS����S��������7KHVLV��'RFWRU�
LQ�$JURQRP\���*HQHWLFV�DQG�3ODQW�%UHHGLQJ��8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��
/DYUDV�

*XDUDQD]HLUR��3DXOOLQLD�FXSDQD�YDU��VRUELOLV��LV�D�IUXLW�WUHH�ZKRVH�VHHGV�
DUH� ULFK� LQ�FDIIHLQH�� ,WV�EUHHGLQJ� LV�VWLOO� UHFHQW��DV�D�FRQVHTXHQFH� WKHUH� LV� OLWWOH�
JHQHWLF� LQIRUPDWLRQ�DYDLODEOH�RQ�PRVW�RI� WKH�FKDUDFWHUV��7KH�DLP�RI� WKLV�VWXG\�
ZDV� WR� HVWLPDWH� JHQHWLF� SDUDPHWHUV� IRU� VHYHQ� FKDUDFWHUV� RI� JXDUDQD� IUXLWV�
DVVHVVHG�LQ����HOLWH�FORQHV�IURP�WKH�EUHHGLQJ�SURJUDP��GXULQJ�WZR�FRQVHFXWLYH�
VHDVRQV��7KH�H[SHULPHQWDO�GHVLJQ�FRQVLVWHG�RI�WZR�UDQGRPL]HG�EORFNV�ZLWK�WZR�
UHSOLFDWLRQV�DQG�WKUHH�SODQWV�SHU�SORW��)RXU�IUXLW�EXQFKHV�FRQWDLQLQJ�ULSHG�IUXLWV�
ZHUH�VDPSOHG�IURP�HDFK�SODQW�WR�FROOHFW�WKH�GDWD��,W�ZDV�HVWLPDWHG�WKH�YDULDQFHV��
UDWLR�EHWZHHQ� HJ &9&9 �� � ��KHULWDELOLW\�FRHIILFLHQWV��JHQHWLF�JDLQV�IURP�VHOHFWLRQ�DQG�
FRUUHODWLRQV�DPRQJ�WKH�FKDUDFWHUV��7KH�FRHIILFLHQWV�RI�YDULDWLRQ�ZHUH�VLWXDWHG�RQ�
DQ� DFFHSWDEOH� UDQJH� RI� SUHFLVLRQ� �������� DQG� ���������� 'LIIHUHQFHV� DPRQJ�
FORQHV� ZHUH� VLJQLILFDQW� IRU� DOO� FKDUDFWHULVWLFV�� DQG� WKH� VHDVRQV� HIIHFW�� ZHUH�
VLJQLILFDQW IRU� WKH� EXQFK� DYHUDJH�ZHLJKW�� WRWDO�ZHLJKW�RI� IUXLWV�SHU�EXQFK�DQG�
DYHUDJH�IUXLW�ZHLJKW��7KH�LQWHUDFWLRQ�FORQH�[�VHDVRQ�ZDV�QRW�VLJQLILFDQW�MXVW�IRU�
WKH� WRWDO� ZHLJKW� RI� IUXLWV� SHU� EXQFK�� 7KH� VDPH� FKDUDFWHUV� ZKLFK� SUHVHQWHG�

HJ &9&9 �� � KLJKHU� WKDQ XQLW� DOVR� SUHVHQWHG� KLJK� YDOXHV� IRU� KHULWDELOLW\�� DYHUDJH�
IUXLW� ZHLJKW� �������� DQG� VHHG� ORQJLWXGLQDO� GLDPHWHU� ��������� +LJK� SKHQRW\SLF�
FRUUHODWLRQ� LQGLFDWHG� WKDW� VHOHFWLRQV� IRU� KHDYLHU� EXQFKHV� ZLOO� UHVXOW� LQ� KLJKHU�
WRWDO�ZHLJKW�RI�IUXLWV�SHU�EXQFK��LQ�WKH VDPH�PDQQHU��VHOHFWLRQ�IRU�IUXLWV�ZKRVH�
ZHLJKW� LV� KLJKHU� WKDQ� DYHUDJH� ZLOO� SURYLGH� DQ� LQFUHDVH� LQ� ERWK� VHHG� DYHUDJH�
ZHLJKW�DQG�LWV�ORQJLWXGLQDO�VL]H��6HOHFWLRQ�IRU�DQ\�IUXLW�FKDUDFWHU�ZLOO�QRW�DIIHFW�
WKH� FDIIHLQH� FRQWHQW� LQ� WKH� GU\� VHHGV��+HULWDELOLW\� IRU WRWDO� QXPEHU� RI� QRUPDO�
IUXLWV�SHU�EXQFK���������DQG�LWV�SRVLWLYH�SKHQRW\SLF�FRUUHODWLRQ�WR�EXQFK�DYHUDJH�
ZHLJKW� �������� LQGLFDWHV� WKH� LPSRUWDQFH� RI� WKHVH� WZR� FKDUDFWHUV� DV� \HOG�
FRPSRQHQWV��7KH�UHVXOWV�VWUHVVHG�WKH�JHQHWLF�YDULDELOLW\�IRU�FKDUDFWHUV�RI�JXDUDQD�
IUXLW�� ZKLFK� PLJKW� EH� VWXGLHG� IXUWKHU� ERWK� RQ� WKH� VHOHFWLRQ� SURJUDP� DQG� RQ�
JHUPSODVP�DVVHVVPHQW�

&RPLWr�GH�RULHQWDomR��3URI��'U��-RmR�%RVFR�GRV�6DQWRV��2ULHQWDGRU�
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2�JXDUDQD]HLUR��3DXOOLQLD�FXSDQD�YDU��VRUELOLV��p�XPD�IUXWHLUD�DSURSULDGD�
SDUD�D�H[SORUDomR�DJURLQGXVWULDO��YLVWR�TXH�VXDV�VHPHQWHV�VmR ULFDV�HP�FDIHtQD��
3ODQWLRV�UDFLRQDLV�DJUHJDP�YDORUHV�SDUD�SURGXWRUHV��GLUHWDPHQWH�SHOD�HODERUDomR�
GH� SURGXWRV� QDWXUDLV�� FRPR� R� Sy� GH� JXDUDQi� XVDGR� QR� SUHSDUR� GH� EHELGDV�
HQHUJpWLFDV�RX�LQGLUHWDPHQWH�FRPR�IRQWH�GH�PDWpULD�SULPD�SDUD�DSURYHLWDPHQWR�
GD�FDIHtQD�QDWXUDO�QD�LQGXVWULDOL]DomR�GH�SURGXWRV�PHGLFLQDLV�H�UHIULJHUDQWHV�

$� FXOWXUD� GR� JXDUDQi� p� JHQXLQDPHQWH� EUDVLOHLUD�� VHQGR� R� PXQLFtSLR� GH�
0DXpV�� QR� HVWDGR� GR� $PD]RQDV�� R� SULQFLSDO� SURGXWRU� FRP� ���� GD� SURGXomR�
HVWDGXDO�� 1D� ~OWLPD� GpFDGD�� D� GHPDQGD� FUHVFHQWH� SRU� SURGXWRV� QDWXUDLV�
HVWLPXORX�D�H[SDQVmR�GD�FXOWXUD�IRUD�GD�UHJLmR�DPD]{QLFD��FRPR�QRV�HVWDGRV�GD�
%DKLD�H�0DWR�*URVVR��1DVFLPHQWR�)LOKR�	�$WURFK��������

$� (PEUDSD� $PD]{QLD� 2FLGHQWDO� WHP� FRQFHQWUDGR� HVIRUoRV� SDUD� UHXQLU�
YDULDELOLGDGH� JHQpWLFD� HP� FROHomR GH� FORQHV�� YLVDQGR� VXD� H[SORUDomR� QR�
PHOKRUDPHQWR�GD�HVSpFLH��$�FROHomR�FRQVWLWXL�D�SULQFLSDO�UHVHUYD�GH�DOHORV�SDUD�
EXVFD� GH� VROXo}HV� WHFQROyJLFDV� SDUD� RV� SUREOHPDV� TXH�YrP�FRPSURPHWHQGR�D�
VXVWHQWDELOLGDGH�GD�FXOWXUD�H�VXD�RSomR�FRPR�DJURQHJyFLR��HVSHFLDOPHQWH�EDL[D�
SURGXWLYLGDGH�H�RFRUUrQFLD�GH�SUDJDV�H�GRHQoDV�

2V� HVIRUoRV� LQLFLDLV� GH� SHVTXLVD� UHVXOWDUDP� QD� VHOHomR� GH� FORQHV� FRP�
HOHYDGR�SRWHQFLDO�SURGXWLYR�H�WROHUkQFLD�j�SULQFLSDO�GRHQoD��D�DQWUDFQRVH��FDXVDGD�
SHOR� IXQJR� &ROOHWRWULFKXP� JXDUDQLFROD�� $� XWLOL]DomR� PDLV� LQWHQVLYD� GR�
JHUPRSODVPD�FORQDO�SDUD�REWHU�DYDQoRV�FRQWtQXRV�QR�PHOKRUDPHQWR�GD�HVSpFLH�
H[LJH� XP� PDLRU� FRQKHFLPHQWR� GD� YDULDELOLGDGH� JHQpWLFD� GRV� FDUDFWHUHV�
GLUHWDPHQWH�HQYROYLGRV�QD�SURGXomR��FRPR�FDFKRV��IUXWRV�H�VHPHQWHV�

1D� HVSpFLH� SRGH� H[LVWLU� YDULDELOLGDGH� JHQpWLFD� VXILFLHQWH� SDUD� YiULRV�
FDUDFWHUHV�QDV�SRSXODo}HV��R�TXH�SHUPLWH�D�VHOHomR�GH�LQGLYtGXRV�VXSHULRUHV�FRP�
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PDLRU�Q~PHUR�GH�DWULEXWRV�GHVHMiYHLV��SDUD�XVR�GLUHWR�SHORV�SURGXWRUHV�RX�SDUD�
XVR�QRV�SURJUDPDV�GH�PHOKRUDPHQWR�JHQpWLFR��2�JDQKR�JHQpWLFR�FRP�D�VHOHomR�
GHYH� VHU� REWLGR� SRU� PpWRGRV� GH� PHOKRUDPHQWR� DSURSULDGRV�� TXH� DXPHQWHP� D�
SURGXomR� VHP� HVWUHLWDPHQWR� PXLWR� JUDQGH� GD� EDVH� JHQpWLFD�� FRPR� D� VHOHomR�
UHFRUUHQWH��1DVFLPHQWR�)LOKR�	�$WURFK��������

2� PHOKRUDPHQWR� GD� HVSpFLH� DLQGD� p� UHFHQWH�� SRUWDQWR�� Ki� SRXFD�
LQIRUPDomR� JHQpWLFD� VREUH� D� PDLRULD� GRV� FDUDFWHUHV�� 3RU� LVVR�� HVWXGRV�
FRPSOHPHQWDUHV� VREUH� D� YDULDELOLGDGH� GD� HVSpFLH� RIHUHFHP� D� RSRUWXQLGDGH� GH�
RULHQWDU� RV� SURJUDPDV� GH� PHOKRUDPHQWR� H� SULQFLSDOPHQWH�� DYDOLDU� DV�
SRVVLELOLGDGHV�GH�VH�REWHU�JDQKRV�FRP�D�VHOHomR�RX�DFUHVFHQWDU�QRYRV�FDUDFWHUHV�
QD� DYDOLDomR� GH� JHUPRSODVPD�� 2� REMHWLYR� GR� WUDEDOKR� IRL� HVWLPDU� SDUkPHWURV�
JHQpWLFRV�SDUD�VHWH�FDUDFWHUHV�GH�IUXWRV�DYDOLDGRV�HP�FORQHV�HOLWH�GH�JXDUDQi�
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����0DWHULDO�H�GHOLQHDPHQWR�H[SHULPHQWDO

2V�GDGRV�IRUDP�FROHWDGRV�HP�XP�H[SHULPHQWR�GH�FRPSHWLomR�GH�FORQHV�
FRQGX]LGR� QD� (PEUDSD� $PD]{QLD� 2FLGHQWDO�� 0DQDXV�� $PD]RQDV�� 2� FOLPD��
VHJXQGR�D�FODVVLILFDomR�GH�.|SSHQ��SHUWHQFH�DR�JUXSR�WURSLFDO�FKXYRVR�WLSR�$IL��
FRP� WHPSHUDWXUD� PpGLD� GR� PrV� PDLV� IULR�� VXSHULRU� D� ���&� H� SUHFLSLWDomR�
VXSHULRU�D���PP�QR�PrV�PDLV�VHFR��(PEUDSD������D���

2� H[SHULPHQWR� IRL� LPSODQWDGR� HP� ������ 2� VROR� p� GH� FDSRHLUD��
FODVVLILFDGR� FRPR�/DWRVVROR� DPDUHOR�� WH[WXUD�PXLWR�SHVDGD�H�EDL[D� IHUWLOLGDGH�
QDWXUDO��2V� WUDWRV� FXOWXUDLV� VHJXLUDP�DV� UHFRPHQGDo}HV� WpFQLFDV�GR�VLVWHPD�GH�
SURGXomR�GH�JXDUDQi��(PEUDSD������E��

)RUDP�DYDOLDGRV����FORQHV�HOLWH�GH�JXDUDQi��7DEHOD�����2�GHOLQHDPHQWR�
H[SHULPHQWDO�IRL�R�GH�EORFRV�FDVXDOL]DGRV��FRP�GXDV�UHSHWLo}HV��&DGD�SDUFHOD�p�
IRUPDGD�SRU�WUrV�SODQWDV��QR�HVSDoDPHQWR��P�HQWUH�OLQKDV�H��P�HQWUH�SODQWDV��2V�
GDGRV� IRUDP� FROHWDGRV� SRU� SDUFHOD�� VHQGR� DPRVWUDGRV� HP� FDGD� SODQWD�� TXDWUR�
FDFKRV�PDGXURV��QRV�TXDLV�IRUDP�HIHWXDGDV�DV�PHGLo}HV�

7$%(/$�� ,GHQWLILFDomR�GRV�FORQHV�GH�JXDUDQD]HLUR�DYDOLDGRV�

,GHQWLILFDomR�GRV�FORQHV�
&,5��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� &08���
&0$��� &0$��� &08��� &08��� &08��� &08��� �
��&,5��FORQH�GH�,UDQGXED���&0$��FORQH�GH�0DQDXV���&08��FORQH�GH�0DXpV�
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����&DUDFWHUHV�DYDOLDGRV

6HWH� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� IDVH� SURGXWLYD� GR� JXDUDQi� IRUDP�
DYDOLDGRV�HP�GXDV�VDIUDV�FRQVHFXWLYDV�������H������

� SHVR�PpGLR�GH�FDFKR��J��
� SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR��J��
� Q~PHUR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR�
� SHVR�PpGLR�GH�IUXWR�± GHWHUPLQDGR�SHOD�UD]mR�HQWUH�SHVR�WRWDO�GH�IUXWRV�H�

R�Q~PHUR�WRWDO�GH�IUXWRV�SRU�FDFKR��J��
� SHVR� PpGLR� GH� VHPHQWH� �J�� ± GHWHUPLQDGR� SHOD� PpGLD� GRV� SHVRV�

LQGLYLGXDLV�GH����VHPHQWHV�IUHVFDV�FRP�DULOR��HP�EDODQoD�GH�SUHFLVmR�
� GLkPHWUR� ORQJLWXGLQDO�GD� VHPHQWH� �PP��± GHWHUPLQDGR�SHOD�PpGLD�GDV�

PHGLGDV� LQGLYLGXDLV� GH� ��� VHPHQWHV� JORERVDV�� XWLOL]DQGR� SDTXtPHWUR�
GLJLWDO�

� GLkPHWUR� WUDQVYHUVDO� GD� VHPHQWH� �PP�� ± GHWHUPLQDGR� SHOD�PpGLD� GDV�
PHGLGDV� LQGLYLGXDLV� GH� ��� VHPHQWHV� JORERVDV�� XWLOL]DQGR� SDTXtPHWUR�
GLJLWDO�
$OpP�GHVWHV��D�PpGLD�GH�GXDV�GHWHUPLQDo}HV�DQXDLV�GR�WHRU�GH�FDIHtQD�

QD�VHPHQWH�VHFD�IRL�LQFOXtGD�DSHQDV�QRV�HVWXGRV�GH�FRUUHODo}HV�

����$QiOLVH�GH�GDGRV

������$QiOLVH�GH�YDULkQFLD
$V�DQiOLVHV�GH�YDULkQFLDV�SDUD�D�PpGLD�GH�FDGD�FDUiWHU�IRUDP�UHDOL]DGDV�

FRP�EDVH�QR�PRGHOR�SDUD�R�HVTXHPD�GH�IDWRULDO�VLPSOHV�

<LMN �P���FL ��EM�� VN ���FV�LN ��HLMN
HP�TXH�
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<LMN�� p� D� REVHUYDomR� DVVRFLDGD� DR� L�pVLPR� FORQH� GR� M�pVLPR� EORFR� QD� N�pVLPD�
VDIUD�
P��p�D�PpGLD�JHUDO�
FL ��HIHLWR�DOHDWyULR�GR�L�pVLPR�FORQH�
EM ��HIHLWR�GR�M�pVLPR�EORFR�
VN ��HIHLWR�IL[R�GD�N�pVLPD�VDIUD�
�FV�LN���HIHLWR�GD�LQWHUDomR�GR�FORQH�L FRP�D�VDIUD�N��
HLMN �� HUUR� H[SHULPHQWDO�� DVVXPLQGR� TXH� RV� HUURV� VmR� LQGHSHQGHQWHV� FRP�
GLVWULEXLomR�QRUPDO�1����V���

2� HVTXHPD� GD� DQiOLVH� GH� YDULkQFLD� H� DV� HVSHUDQoDV� GRV� TXDGUDGRV�
PpGLRV�VmR�DSUHVHQWDGRV�QD�7DEHOD���

7$%(/$� � ± (VTXHPD� GD� DQiOLVH� GH� YDULkQFLD� H� HVSHUDQoDV� GRV� TXDGUDGRV�
PpGLRV�>(�40�@�
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������(VWLPDomR�GH�SDUkPHWURV�JHQpWLFRV
2V�FRPSRQHQWHV�GH�YDULkQFLD�JHQpWLFD�� �

JV ���IHQRWtSLFD�� �
IV ��H�DPELHQWDO�

� �
HV ��IRUDP�HVWLPDGRV�D�SDUWLU�GDV�HVSHUDQoDV�GRV�TXDGUDGRV�PpGLRV��7DEHOD�����
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$V� HVWLPDWLYDV� GDV� YDULkQFLDV� IRUDP� XWLOL]DGDV� SDUD� HVWLPDU� RV�
FRHILFLHQWHV�GH YDULDomR�JHQpWLFD� � J&9� ��� IHQRWtSLFR� � I&9� ��H�DPELHQWDO� � H&9� ���
$OpP� GRV� SDUkPHWURV� JHQpWLFRV� tQGLFH� GH� YDULDomR� �E �� H� FRHILFLHQWH� GH�
KHUGDELOLGDGH�QR�VHQWLGR�DPSOR�� �K ��
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2V� FRHILFLHQWHV� GH� KHUGDELOLGDGH� IRUDP� HPSUHJDGRV� SDUD� HVWLPDU� R�
JDQKR� HVSHUDGR� FRP� D� VHOHomR� GH� ���� GH� FORQHV� VXSHULRUHV�� FHUFD� GH� FLQFR�
LQGLYtGXRV��$�H[SUHVVmR�XWLOL]DGD�IRL�GH�DFRUGR�FRP�&UX]�	�&DUQHLUR��������
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6; ��PpGLD�GD�SRSXODomR�VHOHFLRQDGD�
2; ��PpGLD�GD�SRSXODomR�RULJLQDO�

2V�FRHILFLHQWHV�GH�FRUUHODomR�IHQRWtSLFD�� IU ���JHQpWLFD�� JU ��H�DPELHQWDO�
� HU ��HQWUH�RV�FDUDFWHUHV�IRUDP�HVWLPDGRV�FRP�HPSUHJR�GDV VHJXLQWHV�H[SUHVV}HV�
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2V�QtYHLV�GH�VLJQLILFkQFLD�GDV�FRUUHODo}HV�IHQRWtSLFDV�IRUDP�REWLGRV�SHOD�
DSOLFDomR�GR�WHVWH�W��6WHHO�HW�DO���������

2V�GDGRV�IRUDP�DQDOLVDGRV�FRP�R�HPSUHJR�GR�DSOLFDWLYR�*(1(6��&UX]��
������
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����$QiOLVH�GH�YDULkQFLD

2�UHVXPR�GD�DQiOLVH�GH�YDULkQFLD�SDUD�DV�VHWH�FDUDFWHUtVWLFDV�DYDOLDGDV�p�
DSUHVHQWDGD�QD�7DEHOD����2V�FRHILFLHQWHV�GH�YDULDomR� � H&9 �� VLWXDUDP�VH�QXPD�
IDL[D�DFHLWiYHO�GH�SUHFLVmR��HQWUH��������SDUD�GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH�
�'/6��D���������SDUD�SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR��37)&���

$� GLIHUHQoD� HQWUH� FORQHV� IRL� VLJQLILFDWLYD� SDUD� TXDVH� WRGDV� DV�
FDUDFWHUtVWLFDV�D����GH�SUREDELOLGDGH��H[FHWR�SDUD�SHVR�PpGLR�GH�FDFKR�H�SHVR�
WRWDO� GH� IUXWRV� QRUPDLV� SRU� FDFKR� TXH� IRUDP� VLJQLILFDWLYRV� D� ��� GH�
SUREDELOLGDGH��(VWH� UHVXOWDGR�FRQVWDWD�D�H[LVWrQFLD�GH�YDULDomR�HQWUH�RV�FORQHV�
SDUD�RV�FDUDFWHUHV�DYDOLDGRV�H�VXJHUH�TXH�D�VHOHomR�SRGHUi�VHU�EHP�VXFHGLGD�

7$%(/$� �� 5HVXPR� GD� DQiOLVH� GH� YDULkQFLD� HQWUH� ��� FORQHV� GH� JXDUDQi�
DYDOLDGRV�SDUD�SHVR�PpGLR�GH�FDFKR��30&���SHVR� WRWDO�GH�IUXWRV�
QRUPDLV� SRU� FDFKR� �37)&��� Q~PHUR� WRWDO� GH� IUXWRV� QRUPDLV SRU�
FDFKR� �17)&��� SHVR� PpGLR� GH� IUXWR� �30)��� SHVR� PpGLR� GH�
VHPHQWH� �306��� GLkPHWUR� ORQJLWXGLQDO� GD� VHPHQWH� �'/6�� H�
GLkPHWUR�WUDQVYHUVDO�GD�VHPHQWH��'76��

)9 */ 4XDGUDGRV�PpGLRV
30& 37)& 17)&� 30) 306 '/6 '76

%ORFRV � ������ ������� ����� ����� ����� ����� �����
&ORQHV��&�� �� ������� ������� ����� ����� ����� ����� �����
6DIUDV��6� � �������� �������� ����� ����� ����� ����� �����
&�[�6 �� ������� ������� ����� ����� ����� ����� �����
(UUR� �� ������� ������� ����� ����� ����� ����� �����
0pGLD ������ ������ ������ ����� ����� ������ ������

H&9 ��� ������ ������ ����� ������ ������ ����� �����
��'DGRV�WUDQVIRUPDGRV� ����[
 H  'LIHUHQoD�VLJQLILFDWLYD�SDUD3������H�D�3�������UHVSHFWLYDPHQWH
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2� HIHLWR� GH� VDIUD� IRL� VLJQLILFDWLYR� D� ��� GH� SUREDELOLGDGH� SDUD� SHVR�
PpGLR�GH�FDFKR�H�SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR��HQTXDQWR�TXH�R�SHVR�
PpGLR� GH� IUXWR� IRL� VLJQLILFDWLYR� DSHQDV� D� ���� ,VVR� UHIOHWH� TXH� HVWHV� WUrV�
FDUDFWHUHV� IRUDP� RV� PDLV� LQIOXHQFLDGRV� SRU� IOXWXDo}HV� DPELHQWDLV� GRV� DQRV�
FRUUHVSRQGHQWHV� jV� VDIUDV� DYDOLDGDV�� $� LQWHUDomR� HQWUH� FORQH� [� VDIUD� IRL� QmR�
VLJQLILFDWLYD�VRPHQWH�SDUD�SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR�

$�LQIOXrQFLD�GR�FRPSRQHQWH�DPELHQWDO�DQR�H�GD�LQWHUDomR�FORQH�[�DQR�QD�
SURGXomR�GH�IUXWRV�GH�JXDUDQi�YHP�VHQGR�REVHUYDGD�QD�PDLRULD�GRV�HQVDLRV�GH�
DYDOLDomR� GH� FORQHV� �1DVFLPHQWR� )LOKR� HW� DO��� ������� LVWR� LPSOLFD� TXH� RFRUUH�
WDQWR�YDULDomR�HQWUH�DQRV�FRPR�QR�FRPSRUWDPHQWR�GRV�FORQHV�GH�XP�DQR�SDUD�
RXWUR��

*HUDOPHQWH��R�DXPHQWR�GR�Q~PHUR�GH�DQRV�H�RX�ORFDLV�SDUD�D�DYDOLDomR�
GH� FDUDFWHUHV� UHODFLRQDGRV� FRP� D� SURGXomR� WRUQD� R� SURFHVVR� GH� VHOHomR�PDLV�
HILFLHQWH��SULQFLSDOPHQWH�HP�HVSpFLHV�SHUHQHV��QDV�TXDLV�D�H[SUHVVmR�GR�FDUiWHU�
WDPEpP�SRGH�WHU�LQIOXrQFLD�GD�LGDGH�GD�SODQWD�

����3DUkPHWURV�JHQpWLFRV

(P�JHUDO��DV�HVWLPDWLYDV�GH�KHUGDELOLGDGH�LQGLFDUDP�HOHYDGDV�FKDQFHV�GH�
VXFHVVR�FRP�PpWRGRV�VLPSOHV�GH�VHOHomR�H�WDPEpP�VXJHUHP�D�SRVVLELOLGDGH�GH�
HVFROKD�GH�JHQLWRUHV�FRQWUDVWDQWHV�SDUD�TXDVH�WRGRV�FDUDFWHUHV��7DEHOD�����

'HQWUH� RV� FRHILFLHQWHV� GH� KHUGDELOLGDGH�� VRPHQWH� GRLV� DSUHVHQWDUDP�
YDORUHV�PDLV�EDL[RV��FRUUHVSRQGHQWHV�D�SHVR�WRWDO�GH�IUXWRV�SRU�FDFKR���������H�
SHVR�PpGLR�GH�FDFKR����������2V�YDORUHV�PDLV�HOHYDGRV�IRUDP�REWLGRV�SDUD�RV�
FDUDFWHUHV� GLkPHWUR� ORQJLWXGLQDO� GD� VHPHQWH� �������� H� SHVR� PpGLR� GH� IUXWR�
���������LQGLFDQGR�D�SRWHQFLDOLGDGH�GHVVHV�GRLV�FDUDFWHUHV�VHUHP�XWLOL]DGRV�FRPR�
GHVFULWRUHV�QD�FDUDFWHUL]DomR�GH�FORQHV�
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7$%(/$� � (VWLPDWLYDV� GH� SDUkPHWURV� JHQpWLFRV� HQWUH� ��� FORQHV� GH� JXDUDQi�
DYDOLDGRV�SDUD�SHVR�PpGLR GH�FDFKR��30&���SHVR� WRWDO�GH�IUXWRV�
QRUPDLV� SRU� FDFKR� �37)&��� Q~PHUR� WRWDO� GH� IUXWRV� QRUPDLV� SRU�
FDFKR� �17)&��� SHVR� PpGLR� GH� IUXWR� �30)��� SHVR� PpGLR� GH�
VHPHQWH� �306��� GLkPHWUR� ORQJLWXGLQDO� GD� VHPHQWH� �'/6�� H�
GLkPHWUR�WUDQVYHUVDO�GD�VHPHQWH��'76��

3DUkPHWURV &DUDFWHUHV
30& 37)& 17)& 30) 306 '/6 '76

�
JV ������ ������ ����� ����� ����� ����� �����
�
IV ������� ������� ����� ����� ����� ����� �����
�K ����� ����� ����� ����� ����� ����� �����
�� �K/, � ����� � ����� ����� ����� ����� ����� �����
�� �K/6 ����� ����� ����� ����� ����� ����� ������ ��*6 ����� ����� ����� ������ ������ ����� �����

E ����� ����� ����� ����� ����� ����� �����
���J&9 ����� ����� ����� ������ ������ ����� �����
���I&9 ������ ������ ����� ������ ������ ����� �����
���H&9 ������ ������ ����� ������ ������ ����� �����

2� FRHILFLHQWH� GH� KHUGDELOLGDGH� SDUD� SHVR�PpGLR� GH� FDFKR �������� IRL�
LQIHULRU�DR�GH�GHWHUPLQDomR�JHQRWtSLFD��������HQFRQWUDGR�SRU�&RUUrD���������3RU�
RXWUR� ODGR�� SDUD� Q~PHUR� WRWDO� GH� IUXWRV� �������� D� HVWLPDWLYD� ILFRX� HQWUH� �����
REWLGD�SRU�9DORLV�HW�DO���������H�PDLV�SUy[LPD�GH�������HQFRQWUDGD�SRU�&RUUrD�
������� $� IDOWD� GH� FRLQFLGrQFLD� HQWUH� YDORUHV� GH� KHUGDELOLGDGH� SDUD� R�PHVPR�
FDUiWHU�p�H[SOLFDGD�SRU�)DOFRQHU�	�0DFND\���������FRPR�UHVXOWDGR�GH�DOWHUDo}HV�
HP�TXDOTXHU�XP�GRV�FRPSRQHQWHV�GH�YDULkQFLDV�HQYROYLGRV�QD�HVWLPDWLYD��,VVR�
LPSOLFD�TXH�RV�YDORUHV�GH�KHUGDELOLGDGH�UHSUHVHQWDP�SDUWLFXODULGDGHV�JHQpWLFDV�
GH�XPD�SRSXODomR�H�GDV�FRQGLo}HV�H[SHULPHQWDLV�GR�HVWXGR�

2V�OLPLWHV�GH�FRQILDQoD�GD�KHUGDELOLGDGH�IRUDP�SRVLWLYRV�SDUD�D�PDLRULD�
GRV� FDUDFWHUHV�� LQGLFDQGR� D� SUHFLVmR� GDV� HVWLPDWLYDV� �7DEHOD�����2V�FDUDFWHUHV�
FRP�DV�PHQRUHV�HVWLPDWLYDV�GH�KHUGDELOLGDGH��SHVR�PpGLR�GH�FDFKR�H�SHVR�WRWDO�



��

GH� IUXWRV� IRUDP� RV� ~QLFRV� TXH� DSUHVHQWDUDP� RV� OLPLWHV� LQIHULRUHV� QHJDWLYRV��
HYLGHQFLDQGR�PDLRU�LQIOXrQFLD�GD�YDULDomR�DPELHQWDO�VREUH�HVWHV�GRLV�FDUDFWHUHV�

2V� tQGLFHV� GH� YDULDomR�� UD]mR� HQWUH� J&9� H� H&9� �� IRUDP�PHQRUHV� SDUD�
SHVR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR���������H�SHVR�PpGLR�GH�FDFKR����������
HQTXDQWR�RV�PDLRUHV�IRUDP�SDUD�GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH���������H�SHVR�
PpGLR�GH�IUXWR����������2�tQGLFH�GH�YDULDomR�SDUD�SHVR�PpGLR�GH�FDFKR���������
IRL�LQIHULRU�DR�YDORU��������REWLGR�SRU�&RUUrD���������HP�FRQWUDSDUWLGD��R�tQGLFH�
GH�YDULDomR�SDUD�Q~PHUR�GH�IUXWRV�SRU�FDFKR���������IRL�EHP�VXSHULRU�DR�YDORU�
DSUHVHQWDGR�SHOR�PHVPR�DXWRU��������

$GLFLRQDOPHQWH�� RV� PHVPRV� FDUDFWHUHV� TXH� DSUHVHQWDUDP� tQGLFH� GH�
YDULDomR� PDLRU� TXH� D� XQLGDGH� WDPEpP� DSUHVHQWDUDP� YDORUHV� PDLV� DOWRV� SDUD�
KHUGDELOLGDGH��R�TXH�UHIRUoD�D�SRVVLELOLGDGH�GH�JDQKRV�JHQpWLFRV�QD�VHOHomR�GH�
FORQHV�FRP�IUXWRV�PDLV�SHVDGRV�H� VHPHQWHV FRP�PDLRU�GLPHQVmR� ORQJLWXGLQDO��
3DUD� 9HQFRYVN\� �������� tQGLFH� GH� YDULDomR� VXSHULRU� j� XQLGDGH� LQGLFD� XPD�
VLWXDomR�IDYRUiYHO�SDUD�VHOHomR�

2V� H[WUHPRV� GRV� FRHILFLHQWHV� GH� YDULDomR� JHQpWLFD� H� IHQRWtSLFD�
RFRUUHUDP�SDUD�RV�PHVPRV�FDUDFWHUHV��UHVSHFWLYDPHQWH��GLkPHWUR�WUDQVYHUVDO�GD�
VHPHQWH� � J&9�  ������ H� I&9�  ������� H� SHVR� PpGLR� GH� IUXWR� � J&9�  ������� H�

I&9�  ��������� &RHILFLHQWHV� GH� YDULDomR� JHQpWLFD� HOHYDGRV� VmR� LQGLFDWLYRV� GH�
TXH�D�VHOHomR�SRGH�VHU�HIHWLYD�

2V�JDQKRV�JHQpWLFRV�SHUFHQWXDLV�PDLV�HOHYDGRV�IRUDP�SDUD�SHVR�PpGLR�
GH� IUXWR� ���������� H� SHVR� PpGLR� GH� VHPHQWH� ����������� (VWDV� HVWLPDWLYDV�
UHIOHWHP�RV�UHVXOWDGRV�VDWLVIDWyULRV�GRV�GHPDLV�SDUkPHWURV�JHQpWLFRV�HVWLPDGRV�
SDUD�HVVDV�GXDV�FDUDFWHUtVWLFDV��SRUpP�YDOH�DFUHVFHQWDU�TXH��HP�SULQFtSLR��HVVHV�
SRGHUmR� VHU�PDLV�~WHLV�QD� FDUDFWHUL]DomR�H� LGHQWLILFDomR�GH�FORQHV�TXH�HP�XP�
SURJUDPD�GH� VHOHomR��3RU�RXWUR� ODGR��RV�JDQKRV�FRP�D�VHOHomR�GLUHWD�HP�SHVR�



��

PpGLR� GH� FDFKR�� SHVR� WRWDO� GH� IUXWRV�SRU� FDFKR�RX�Q~PHUR� WRWDO�GH� IUXWRV�SRU�
FDFKR�IRUDP�DSUR[LPDGDPHQWH�LJXDLV�

$�PDLRULD� GDV� FRUUHODo}HV� IRL� LQIHULRU� D� �������PHVPR� DVVLP�� DTXHODV�
FRP�FRHILFLHQWHV�DFLPD�GH�������DSUHVHQWDUDP�DOJXP�QtYHO�GH�VLJQLILFkQFLD��1mR�
KRXYH�FRUUHODomR�IHQRWtSLFD�HQWUH�WHRU�GH�FDIHtQD�H�RV�GHPDLV�FDUDFWHUHV��R�TXH�
GHQRWD�TXH�D�VHOHomR�FRQWtQXD�SDUD�FDUDFWHUHV�GH�IUXWR�QmR�DIHWDUi�R�FRQWH~GR�GH�
FDIHtQD�QD�VHPHQWH�VHFD��7DEHOD����

&RUUHODo}HV� IHQRWtSLFDV�� SRVLWLYDV� H� VLJQLILFDWLYDV� D� ��� GH�
SUREDELOLGDGH��IRUDP�REVHUYDGDV�SDUD�DV�DVVRFLDo}HV�HQWUH�SHVR�PpGLR�GH�FDFKR�
FRP�SHVR� WRWDO�GH� IUXWRV�QRUPDLV�� Q~PHUR� WRWDO�GH� IUXWRV�QRUPDLV�SRU�FDFKR�H�
GLkPHWUR�WUDQVYHUVDO�GD�VHPHQWH��SHVR�WRWDO�GH�IUXWRV�FRP�Q~PHUR�WRWDO�GH�IUXWRV�
QRUPDLV�SRU�FDFKR�H�GLkPHWUR�WUDQVYHUVDO�GD�VHPHQWH��H�SHVR�PpGLR�GH�IUXWR�FRP�
SHVR� PpGLR� GH� VHPHQWH� H� GLkPHWUR� ORQJLWXGLQDO� GD� VHPHQWH�� $V� SRVLWLYDV� H�
VLJQLILFDWLYDV� D� ��� GH� SUREDELOLGDGH� IRUDP� UHVWULWDV� jV� DVVRFLDo}HV� HQWUH�
GLkPHWUR� ORQJLWXGLQDO� GH� VHPHQWH� FRP� SHVR� PpGLR� GH� VHPHQWH� H� GLkPHWUR�
WUDQVYHUVDO�GH�VHPHQWH�

&RUUHODo}HV� SRVLWLYDV� H� VLJQLILFDWLYDV� VmR� GHVHMiYHLV� SRU� LQGLFDU� TXH� D�
VHOHomR�GH�XP�FDUiWHU�SURSRUFLRQDUi� DFUpVFLPR�QR�RXWUR��YLVWR�TXH��GH�DFRUGR�
FRP� )DOFRQHU� 	� 0DFND\� �������� FDUDFWHUHV� FRUUHODFLRQDGRV� VmR� FRQWURODGRV�
SHORV�PHVPRV� JHQHV� RX� JHQHV� OLJDGRV��&RQVLGHUDQGR� DV� FRUUHODo}HV� JHQpWLFDV�
PDLV�HOHYDGDV��SRGH�VH�SUHYHU�TXH�VHOHo}HV�SDUD�FDFKRV�PDLV�SHVDGRV�UHVXOWDUmR�
HP�PDLRU�SHVR�WRWDO�GH�IUXWRV�SRU�FDFKR�� JU  ��������DVVLP�FRPR�D�VHOHomR�SDUD�
IUXWRV� FRP� PDLRU� SHVR� PpGLR� SURSRUFLRQDUi� DFUpVFLPR� QR� SHVR� PpGLR� GD�
VHPHQWH�� JU  ������� H�QR�GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH�� JU  ��������

$� DVVRFLDomR� IHQRWtSLFD� SRVLWLYD� HQWUH� SHVR�PpGLR� GH� FDFKR� H�Q~PHUR�
WRWDO�GH�IUXWRV�SRU�FDFKR�� IU  ������� WDPEpP�IRL�YHULILFDGD�SRU�&RUUrD���������
QR�QtYHO�GH�VLJQLILFkQFLD�GH����GH�SUREDELOLGDGH�HP�SURJrQLHV�GH�SROLQL]DomR�
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DEHUWD� � IU  ������ H� VXSHULRU� DR� HQFRQWUDGR� QR� SUHVHQWH� HVWXGR� HP� SRSXODomR�
FORQDO�� IU  �������$FUHVFHQWD�VH�DLQGD�TXH�R�Q~PHUR�WRWDO�GH�IUXWRV�QRUPDLV�SRU�
FDFKR� WDPEpP� DSUHVHQWRX� FRUUHODomR� QHJDWLYD� H� VLJQLILFDWLYD� D� ��� FRP� SHVR�
PpGLR� GH� IUXWR� � IU  � ������� H� SHVR�PpGLR� GH� VHPHQWH� D� ���GH� SUREDELOLGDGH�
� IU  � ��������� R� TXH� LPSOLFD� TXH� Q~PHUR� HOHYDGR� GH� IUXWRV� SRU� FDFKR�
SURSRUFLRQDUi�XPD�UHGXomR�QRV�SHVRV�PpGLRV�GH�IUXWRV�H�VHPHQWHV��(PERUD�HP�
GLUHo}HV� RSRVWDV�� HVVDV� DVVRFLDo}HV� VXJHUHP� TXH� R� Q~PHUR� WRWDO� GH� IUXWRV�
QRUPDLV� SRU� FDFKR� SRGH� VHU� XP� FRPSRQHQWH� GH� SURGXomR� LPSRUWDQWH� SDUD� VHU�
HPSUHJDGR� QD� DYDOLDomR� SUHOLPLQDU� GH� FORQHV� RX� QD� FRQVWUXomR� GH� tQGLFHV� GH�
VHOHomR��SULQFLSDOPHQWH�DR�VH�FRQVLGHUDU�TXH�SHVR� WRWDO�GH�FDFKRV�p�R�GDGR�GH�
UHIHUrQFLD�SDUD�VHOHomR�GH�FORQHV�SURGXWLYRV�

1RWD�VH�TXH�DV�PDJQLWXGHV�GDV�FRUUHODo}HV JHQpWLFDV�IRUDP�VHPHOKDQWHV�
jV�GDV�FRUUHODo}HV�IHQRWtSLFDV��R�TXH�VXJHUH�TXH�D�VLJQLILFkQFLD�GDV�FRUUHODo}HV�
IHQRWtSLFDV� GHYHX�VH� SULQFLSDOPHQWH� jV� FDXVDV� JHQpWLFDV�� (P� JHUDO�� DV�
PDJQLWXGHV� GDV� FRUUHODo}HV� DPELHQWDLV� FRUUHVSRQGHUDP� jV� GDV� IHQRWtSLFDV� H�
JHQpWLFDV��3DUD�5DPDOKR�HW�DO����������VH�D�HVWLPDWLYD�GH�FRUUHODomR�DPELHQWDO�p�
DOWD�H�SRVLWLYD��RV�GRLV�FDUDFWHUHV�VmR�LQIOXHQFLDGRV�SHOD�YDULDomR�DPELHQWDO�QD�
PHVPD�GLUHomR��VH�IRU�DOWD�H�QHJDWLYD��VmR�LQIOXHQFLDGRV�HP�GLUHomR�FRQWUiULD�

2V� UD]RiYHLV�FRHILFLHQWHV�GH�KHUGDELOLGDGH�SDUD�Q~PHUR� WRWDO�GH�IUXWRV�
QRUPDLV� SRU� FDFKR� �������� H� GD� FRUUHODomR� JHQpWLFD� FRP� SHVR� WRWDO� GH� IUXWRV�
QRUPDLV�SRU�FDFKR���������VXJHUHP�TXH�D�UHVSRVWD�FRUUHODFLRQDGD�SRVVD�VHU�XPD�
HVWUDWpJLD�SDUD�D� VHOHomR�GH�FORQHV�FRP�HOHYDGD�SURGXomR�GH�IUXWRV��(P�UD]mR�
GLVVR��HIHWXRX�VH�D�SUHGLomR�GR�JDQKR�LQGLUHWR�TXDQGR�D�VHOHomR�IRU�SUDWLFDGD�HP�
Q~PHUR�GH�IUXWRV�QRUPDLV�SRU�FDFKR��17)&���$VVLP��FRQVLGHUDQGR�D�VHOHomR�GH�
FLQFR�FORQHV�VXSHULRUHV��L �������IRUDP�HVWLPDGRV�RV�JDQKRV�LQGLUHWRV�HP�SHVR�
WRWDO� GH� IUXWRV� QRUPDLV� SRU� FDFKR� �37)&��� FRP� EDVH� QR� SURGXWR� HQWUH� D�
LQWHQVLGDGH�GH�VHOHomR��FRUUHODomR�JHQpWLFD�HQWUH�17)&�H�37)&�H�RV�GHVYLRV�GD�
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KHUGDELOLGDGH� GH� 17)&� H� GD� YDULkQFLD� JHQpWLFD� GH� 37)&�
> ����;��Ö������ ������� 37)&37)&JJ17)& UKL*, V @�

2�JDQKR�LQGLUHWR�HVWLPDGR�SDUD�37)&�IRL�GH���������&RPSDUDQGR�HVWH�
YDORU�FRP�R�GH�JDQKR�GLUHWR�SDUD�37)&�����������H[SRVWR�QD�7DEHOD����SHUFHEH�
VH�TXH�R�JDQKR�LQGLUHWR�IRL�DSUR[LPDGDPHQWH�UHGX]LGR�D�PHWDGH��3URYDYHOPHQWH�
HVVH�UHVXOWDGR�p�FRQVHT�rQFLD�GRV�YDORUHV�EDL[RV�GD�YDULkQFLD�JHQpWLFD�GH�37)&�
H�GD�FRUUHODomR�JHQpWLFD�HQWUH�RV�GRLV�FDUDFWHUHV��7DEHODV���H�����1HVVH�VHQWLGR��
)DOFRQHU� 	� 0DFND\� ������� FRPHQWDP� TXH� D� VHOHomR� LQGLUHWD� SURSRUFLRQDULD
JDQKRV�VXSHULRUHV�DRV�GD�VHOHomR�GLUHWD�TXDQGR�R�SURGXWR�HQWUH�D�KHUGDELOLGDGH�
GR FDUiWHU�DX[LOLDU�H�D�FRUUHODomR�JHQpWLFD�IRU�VXSHULRU�DR�GR�FDUiWHU�SULQFLSDO�
'LDQWH�GLVVR��D�VHOHomR�GLUHWD�SDUD�SHVR� WRWDO�GH�IUXWRV�QRUPDLV�SRU�FDFKR�VHUi�
PDLV� HIHWLYD� TXH� D� VHOHomR� LQGLUHWD� SDUD� Q~PHUR� WRWDO� GH� IUXWRV� QRUPDLV� SRU�
FDFKR��

&RQYpP� VDOLHQWDU� TXH�� TXDQGR� D� VHOHomR� IRU� SUDWLFDGD� HP� 17)&� RV�
JDQKRV� LQGLUHWRV� VHUmR� QHJDWLYRV� SDUD� SHVR� PpGLR� GH� IUXWR� ���������� H� SHVR�
PpGLR�GD�VHPHQWH����������GHYLGR�jV�FRUUHODo}HV�JHQpWLFDV�HQWUH�17)&�H�HVWHV�
GRLV�FDUDFWHUHV� VHUHP�DOWDV�H�QHJDWLYDV� �U17)&[30) � �������H�U17)&[306 ����������
$VVLP�� DV� FRUUHODo}HV� HOHYDGDV� H� VLJQLILFDWLYDV� HQYROYHQGR� Q~PHUR� GH� IUXWRV�
QRUPDLV� SRU� FDFKR� VmR� LQIRUPDo}HV� YDOLRVDV� TXH� SRGHP� VHU� FRQVLGHUDGDV� QD�
GHFLVmR�GH�FROHWD�GH�GDGRV�H�QD�VHOHomR�GH�FORQHV�SURGXWLYRV�SDUD�FRPSRU�XP�
SURJUDPD�GH�FUX]DPHQWR�
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7$%(/$� �� &RHILFLHQWHV� GH� FRUUHODomR� IHQRWtSLFD� � IU ��� JHQpWLFD� � JU �� H�
DPELHQWDO�� HU ��HQWUH�SHVR�PpGLR�GH�FDFKR��30&���SHVR�WRWDO�GH�
IUXWRV� QRUPDLV� SRU� FDFKR� �37)&��� Q~PHUR� WRWDO� GH� IUXWRV�
QRUPDLV� SRU� FDFKR� �17)&��� SHVR�PpGLR� GH� IUXWR� �30)��� SHVR�
PpGLR� GH� VHPHQWH� �306��� GLkPHWUR� ORQJLWXGLQDO� GD� VHPHQWH�
�'/6�� H� GLkPHWUR� WUDQVYHUVDO� GD� VHPHQWH� �'76�� H� WHRU� GH�
FDIHtQD�HP����J�GH�Sy�GH�VHPHQWHV�VHFDV�

&DUDFWHUHV U 37)& 17)& 30) 306 '/6 '76 7&$)�

IU ����� ����� ����� ����� ����� ����� � �����
30& JU ����� ����� ����� ����� ����� ����� �

HU ����� ����� ����� ����� ����� ����� �
IU ����� ����� ����� ����� ����� � �����

37)& JU ����� ����� ����� ����� ����� �
HU ����� ����� ����� ����� ����� �
IU � ����� � ����� � ����� ����� � �����

17)& JU � ����� � ����� � ����� ����� �
HU � ����� ����� � ����� � ����� �
IU ����� ����� ����� �����

30) JU ����� ����� ����� �
HU ����� ����� ����� �
IU ����� ����� � �����

306 JU ����� ����� �
HU ����� ����� �
IU ����� �����

'/6 JU ����� �
HU ����� �

'76 IU �����
�H��6LJQLILFDWLYR�SHOR�WHVWH�W 3������H�D�3�������UHVSHFWLYDPHQWH���0pGLD GH�GXDV�VDIUDV�
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� &21&/86®(6

([LVWH�DPSOD�YDULDELOLGDGH�JHQpWLFD�SDUD�FDUDFWHUHV�GH�IUXWRV�GH�JXDUDQi��
TXH� SRGH� VHU� H[SORUDGD� WDQWR� QR� SURJUDPD� GH� VHOHomR� FRPR� QD� DYDOLDomR�
SUHOLPLQDU�GH�JHUPRSODVPD�

$�UD]RiYHO�KHUGDELOLGDGH�GR�FDUiWHU�Q~PHUR�PpGLR�GH�IUXWRV�QRUPDLV�H�
VXDV�FRUUHODo}HV�IHQRWtSLFDV��SRVLWLYD�FRP�SHVR�PpGLR�GH�FDFKR�H�QHJDWLYD�FRP�
SHVRV� PpGLRV GH� IUXWR� H� VHPHQWH�� DSRQWDP� SDUD� VXD� LPSRUWkQFLD� FRPR�
FRPSRQHQWH� GH� SURGXomR�� -XQWDPHQWH� FRP� SHVR� PpGLR� GH� FDFKR�� FRQVWLWXHP�
LPSRUWDQWHV�FDUDFWHUHV�SDUD�VHUHP�DYDOLDGRV�HP�SURJUDPD�GH�PHOKRUDPHQWR�

2V�FDUDFWHUHV�SHVR�PpGLR�GH�IUXWR��GLkPHWUR�ORQJLWXGLQDO�GD�VHPHQWH�H�
SHVR�PpGLR�GH�VHPHQWH�SRGHP�VHU�DSURYHLWDGRV�QD�FDUDFWHUL]DomR�H�LGHQWLILFDomR�
GH� FORQHV� HP� IXQomR� GDV� HOHYDGDV� HVWLPDWLYDV� GRV� SDUkPHWURV� JHQpWLFRV�
DYDOLDGRV��

$�VHOHomR�FRQWtQXD�GH�TXDLVTXHU�FDUDFWHUHV�GH�IUXWR�QmR�DIHWDUi�R�WHRU�GH�
FDIHtQD�QD�VHPHQWH�VHFD�

$�VHOHomR�SDUD�SHVR�PpGLR�GH�FDFKR��SHVR�WRWDO�GH�IUXWRV�SRU�FDFKR�RX�
Q~PHUR� WRWDO� GH� IUXWRV� SRU� FDFKR� SURSRUFLRQDUi� JDQKRV� JHQpWLFRV�
DSUR[LPDGDPHQWH�LJXDLV�
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� 5()(5Ç1&,$6�%,%/,2*5È),&$6

&255Ç$��0��3��)��&DUDFWHUHV�TXDQWLWDWLYRV�H�TXDOLWDWLYRV�SDUD�GHVFULomR�
PRUIROyJLFD�GR�JXDUDQi��3DXOOLQLD�FXSDQD YDU��VRUELOLV �0DUW���'XFNH� ������
����S��7HVH��'RXWRUDGR�HP�%RWkQLFD��,QVWLWXWR�1DFLRQDO�GH�3HVTXLVDV�GD�
$PD]{QLD�)XQGDomR�8QLYHUVLGDGH�GR�$PD]RQDV��0DQDXV��$PD]RQDV�

&58=��&��'��3URJUDPD�*HQHV��DSOLFDWLYR�FRPSXWDFLRQDO�HP�JHQpWLFD�H�
HVWDWtVWLFD� 9HUVmR�����������8)9�������

&58=��&��'���&$51(,52��3��&��6��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR�
PHOKRUDPHQWR�JHQpWLFR��9LoRVD��8)9��������Y�������S�
(035(6$�%5$6,/(,5$�'(�3(648,6$�$*523(&8È5,$��&HQWUR�GH�
3HVTXLVD�$JURIORUHVWDO�GD�$PD]{QLD�2FLGHQWDO��%ROHWLP�DJURPHWHRUROyJLFR��
0DQDXV������D�����S�
(035(6$�%5$6,/(,5$�'(�3(648,6$�$*523(&8È5,$��&HQWUR�GH�
3HVTXLVD�$JURIORUHVWDO�GD�$PD]{QLD�2FLGHQWDO��6LVWHPD�GH�SURGXomR�SDUD�
JXDUDQi��0DQDXV������E����S���'RFXPHQWRV������
)$/&21(5��'��6���0$&.$<��7��)��&��,QWURGXFWLRQ�WR�TXDQWLWDWLYH�
JHQHWLFV����HG��0DOD\VLD��/RQJPDQ�����������S�
.1$33��6��-���675283��:��:���5266��:��0��([DFW�FRQILGHQFH�LQWHUYDOV�IRU�
KHULWDELOLW\�RQ�D�SURJHQ\�PHDQ�EDVLV��&URS�6FLHQFH� Y�����Q����S���������������
1$6&,0(172�),/+2��)�-��GR��$752&+��$�/��*XDUDQD]HLUR��,Q��
%58&.1(5��&�+���(G����0HOKRUDPHQWR�GH�IUXWHLUDV�WURSLFDLV��9LoRVD��0*��
8)9��������S��������
1$6&,0(172�),/+2��)�-���$752&+��$��/���&5$92��0��GD�6��
0HOKRUDPHQWR�JHQpWLFR�GR�JXDUDQD]HLUR��UHVXOWDGRV�GH�HQVDLRV�GH�DYDOLDomR�
GH�FORQHV�IDVH�SURGXWLYD������D�������0DQDXV� (0%5$3$�$PD]{QLD�
2FLGHQWDO�����������S��%ROHWLP�GH�3HVTXLVD�����
5$0$/+2��0��$��3���)(55(,5$��'��)���2/,9(,5$��$��&��GH��
([SHULPHQWDomR�HP�JHQpWLFD�H�PHOKRUDPHQWR�GH�SODQWDV��/DYUDV��8)/$��
���������S�
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67((/��5��*��'���7255,(��-��+��',&.(<��'��$��3ULQFLSOHV�RI�VWDWLVWLFV�D�
ELRPHWULFDO�DSSURDFK����HG��%RVWRP��7KH�0F*UDZ�+LOO�����������S��
�0F*UDZ�+LOO�6HULHV�LQ�3UREDELOLW\�DQG�6WDWLVWLFV��
9$/2,6��$�&�&���&255Ç$��0�3�)���9$6&21&(/26��0�(�&��(VWXGRV�GH�
FDUDFWHUHV�FRUUHODFLRQDGRV�FRP�D�SURGXomR�GH�DPrQGRD�VHFD�QR�JXDUDQD]HLUR�
�3DXOOLQLD�FXSDQD�YDU��VRUELOLV���3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y��
����Q����S���������������
9(1&296.<��5��+HUDQoD�TXDQWLWDWLYD��,Q��3$7(51,$1,��(���9,(*$6��*�3��
�(G����0HOKRUDPHQWR H�SURGXomR�GH�PLOKR� ��HG�UHY��&DPSLQDV��)XQGDomR�
&DUJLO��������S���������



��

$1(;26

7$%(/$��$0DWUL]�GH�VLPLODULGDGH�JHQpWLFD�HQWUH����FORQHV�GD�FROHomR�
GH�JHUPRSODVPD�GH�JXDUDQi����������������������������������������������� ��

7$%(/$��$0DWUL]�GDV�GLVWkQFLDV�JHQHUDOL]DGD�GH�0DKDODQRELV�'� HQWUH�
���FORQHV�XWLOL]DGRV�QR�PHOKRUDPHQWR�GH�JXDUDQi�������������� ��

7$%(/$��$ 5HVXPR�GD�DQiOLVH�GH�YDULkQFLD�HQWUH�JUXSRV�IRUPDGRV�SHOR�
0pWRGR�GH�7RFKHU�FRP�EDVH�QD�HVWLPDWLYD�GH�GLVWkQFLD�'� ��
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7$%(/$� �$ 0DWUL]� GH� VLPLODULGDGH� JHQpWLFD� HQWUH� ��� FORQHV� GD� FROHomR� GH�
JHUPRSODVPD�GH�JXDUDQi�
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