
����8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�

����)DFXOGDGH�GH�(QJHQKDULD�(OpWULFD�H�GH�&RPSXWDomR�

����'HSDUWDPHQWR�GH�6HPLFRQGXWRUHV��,QVWUXPHQWRV�H�)RW{QLFD�

�

�
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:,/621�'$�6,/9$�-Ò1,25�
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2ULHQWDGRU��

&DUORV�$OEHUWR�GRV�5HLV�)LOKR�

�
�

'LVVHUWDomR�VXEPHWLGD�j�)DFXOGDGH�GH�(QJHQKDULD�(OpWULFD�H�GH�&RPSXWDomR�GD�
8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�FRPR�UHTXLVLWR�SDUD�D�REWHQomR�GR�WtWXOR�GH�0HVWUH�

HP�(QJHQKDULD�(OpWULFD��VRE�RULHQWDomR�GR�3URI��'U��&DUORV�$OEHUWR�GRV�5HLV�)LOKR��
�

�
�

%DQFD�([DPLQDGRUD��
�

3URI��'U��&DUORV�$OEHUWR�GRV�5HLV�)LOKR�� � ±�81,&$03�)((&�'6,)�
3URI��'U��6DXOR�)LQFR�� � � � ±�&HQ35$�
3URI��'U��)DELDQR�)UXHWW� � � � ±�81,&$03�)((&�'6,)�
�
�
�
�

&DPSLQDV��GH]HPEUR�GH������
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�
6LOYD�-~QLRU��:LOVRQ�GD�
�����$VLF�SDUD�D�JHUDomR�GH�VHQyLGH�FRP�IUHT�rQFLD�
YDULiYHO�EDVHDGD�HP�3:0����:LOVRQ�GD�6LOYD�-~QLRU���
&DPSLQDV��63��>V�Q�@��������
�
�����2ULHQWDGRU��&DUORV�$OEHUWR�GRV�5HLV�)LOKR��
�����'LVVHUWDomR��PHVWUDGR����8QLYHUVLGDGH�(VWDGXDO�GH�
&DPSLQDV��)DFXOGDGH�GH�(QJHQKDULD�(OpWULFD�H�GH�
&RPSXWDomR��
�
��������0RGXODomR�GH�GXUDomR�GR�SXOVR������*HUDGRUHV�GH�
VLQDLV������$QiOLVH�KDUP{QLFD���,��5HLV�)LOKR��&DUORV�
$OEHUWR�GRV���,,��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��
)DFXOGDGH�GH�(QJHQKDULD�(OpWULFD�H�GH�&RPSXWDomR���,,,��
7tWXOR��
�

�
�
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(VWH� WUDEDOKR� YLVD� R� SURMHWR� H� LPSOHPHQWDomR� GH� XP� FLUFXLWR� LQWHJUDGR� HP� WHFQRORJLD�
&026� SDUD� D� � JHUDomR� GH� VLQDLV� 3:0� �0RGXODomR� SRU� /DUJXUD� GH� 3XOVR�� VHQRLGDLV�� (OH�
DSUHVHQWD� DV� SULQFLSDLV� PRWLYDo}HV� SDUD� D� JHUDomR� GHVVHV� VLQDLV� EHP� FRPR� R� HVWXGR� GD�
GLVWRUomR�KDUP{QLFD�GRV�VLQDLV�VHQRLGDLV�SURGX]LGRV���
� �

(VWD�GLVVHUWDomR�VH�GLYLGH�HP���FDStWXORV�VHQGR�TXH�R�FDStWXOR���DSUHVHQWD�R�FRQFHLWR�
GH�VLQDO�3:0�VHQRLGDO��2�FDStWXOR���DSUHVHQWD� WRGR�R�HVWXGR�GD�GLVWRUomR�KDUP{QLFD�GR�VLQDO�
3:0�VHQRLGDO�H�GD�VXD�HILFLrQFLD�HQHUJpWLFD�HP�XP�HVWiJLR�3XVK�3XOO�FODVVH�%�H�HP�XP�HVWiJLR�
LQYHUVRU��2�FDStWXOR���WUDWD�GR�SURMHWR�GR�FLUFXLWR�LQWHJUDGR��LQFOXLQGR�UHVXOWDGRV�GH�VLPXODomR��2�
FDStWXOR���DSUHVHQWD�RV�UHVXOWDGRV�SUiWLFRV�UHIHUHQWHV�DR�FLUFXLWR�LQWHJUDGR�FRQVWUXtGR��2�FDStWXOR�
��p�GHGLFDGR�j�FRQFOXVmR�GR�WUDEDOKR��$SyV��p�DSUHVHQWDGD�D�ELEOLRJUDILD�FRQVXOWDGD���

�
�

�
$%675$&7�

�
7KLV�ZRUN�DLPV�DW� WKH�GHVLJQ�DQG� LPSOHPHQWDWLRQ�RI�D�&026� LQWHJUDWHG�FLUFXLW� IRU�VLQH�

3:0� �3XOVH� :LGWK� 0RGXODWLRQ�� VLJQDOV� JHQHUDWLRQ�� ,W� SUHVHQWV� WKH� PDMRU� PRWLYDWLRQV� IRU� WKH�
JHQHUDWLRQ�RI�WKHVH�VLJQDOV��,Q�DGGLWLRQ��D�VWXG\�RI�WKH�KDUPRQLF�GLVWRUWLRQ�LQ�3:0�VLQH�VLJQDOV�LV�
SUHVHQWHG���
� �

7KLV�WH[W�LV�GLYLGHG�LQ���FKDSWHUV��7KH�ILUVW�RQH�LV�D�JHQHUDO�SUHVHQWDWLRQ�RI�WKH�VLQH�3:0�
VLJQDO� FRQFHSW�� 7KH� FKDSWHU� �� SUHVHQWV� WKH� VWXG\� RI� WKH� KDUPRQLF� GLVWRUWLRQ� RI� WKH� VLQH� 3:0�
VLJQDOV�DQG�WKH�SRZHU�HIILFLHQF\�VWXG\�IRU�WKHVH�VLJQDOV�H[FLWLQJ�D�3XVK�3XOO�FODVV�%�DPSOLILHU�DQG�
DQ� LQYHUWHU�� 7KH� FKDSWHU� �� SUHVHQWV� WKH� GHVLJQHG� LQWHJUDWHG� FLUFXLW� LQFOXGLQJ� VLPXODWLRQ� UHVXOWV��
7KH� FKDSWHU� �� SUHVHQWV� WKH� H[SHULPHQWDO� UHVXOWV� RI� WKH� LPSOHPHQWHG� LQWHJUDWHG� FLUFXLW�� 7KH�
FKDSWHU���LV�GHGLFDWHG�WR�WKH�FRQFOXVLRQ�RI�WKLV�ZRUN��$IWHU�FKDSWHU����WKH�DQDO\]HG�ELEOLRJUDSK\�LV�
SUHVHQWHG��
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$RV�PHXV�SDLV��:LOVRQ�H�7HUH]LQKD��
�

H�LUPmRV��3DXOR�H�(GXDUGR��
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1HVWD�RSRUWXQLGDGH�~QLFD�TXH�p�FRQFOXLU�XPD�GLVVHUWDomR�GH�
PHVWUDGR�� QmR� SRVVR� GHL[DU� GH� DJUDGHFHU� DRV� TXH� PDLV�
FRQWULEXtUDP�SDUD�TXH�HX�FKHJDVVH�DWp�DTXL��
�
$�'HXV�SHOR�DPSDUR�VHP�LQWHUUXSo}HV���
�
$RV�PHXV�SDLV�H�LUPmRV�SHOR�DSRLR�H�FRQIRUWR��
�
¬� PLQKD� QDPRUDGD� &DULQD� SHOR� DPRU�� SDFLrQFLD� H�
FRPSUHHQVmR��
�
$R�SURIHVVRU�&DUORV�5HLV�SHOD�RSRUWXQLGDGH�H�RULHQWDomR��
��
$RV� PHXV� DPLJRV� 0DUFRV� 0DXUtFLR� 3HOLFLD�� )HUQDQGR�
&DVWDOGR�� -RmR� 3DXOR� &HUTXLQKR� &DMXHLUR�� $QGUp� /XLV� GR�
&RXWR��5HQDWD�5RGULJXHV��0DUFHOR�GH�3DXOD�&DPSRV��5REHUWR�
&\UXOQLN��3DXOR�$XJXVWR�'DO�)DEEUR��0XULOR�3LORQ�3HVVDWL�H�
/HDQGUR� )HUUDUL� &URFRPR� SHOD� DMXGD� H� DPL]DGH� GXUDQWH� R�
FXUVR� GH� PHVWUDGR�� DPL]DGH� HVWD� TXH�� VHP� G~YLGD�� VH�
HVWHQGHUi�SHOD�YLGD��
�
$R� &HQ35$� �DQWLJR� ,7,�� H�� VREUHWXGR�� DR� 'U�� 6DXOR� )LQFR�
SHOR�DX[tOLR�WpFQLFR���
�
¬�0RWRUROD� YLD� ,QVWLWXWR� (OGRUDGR� GH� 3HVTXLVDV� SHOR� DSRLR�
ILQDQFHLUR��
�
¬� )DFXOGDGH� GH� (QJHQKDULD� (OpWULFD� GD� 81,&$03� SHOD�
LQIUD�HVWUXWXUD� H�� SULQFLSDOPHQWH�� SHODV�PHQWHV� EULOKDQWHV� GH�
VHXV�SURIHVVRUHV��
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�

&DStWXOR���±�6,1$/�3:0�6(12,'$/««««««««««««««««���

� ����±�0RGXODomR�3:0««««««««««««««««««««� ��

� ����±�$QiOLVH�GD�GLVWRUomR�GR�VLQDO�3:0�VHQRLGDO«««««««««��� ��

� ����±�(ILFLrQFLD�HQHUJpWLFD�GD�H[FLWDomR�3:0�VHQRLGDO«««««««��� ���

� � ������±�3XVK�3XOO�FODVVH�%�FRP�H[FLWDomR�VHQRLGDO�FRQWtQXD«««����

������±�,QYHUVRU�FRP�H[FLWDomR�3:0�VHQRLGDO««««««««�����

�

&DStWXOR���±�352-(72�'2�&,5&8,72�,17(*5$'2«««««««««����

� ����±�9LVmR�JHUDO�GR�SURMHWR««««««««««««««««««������

� ����±�(VSHFLILFDo}HV�GR�SURMHWR«««««««««««««««««� ���

� ����±�3URMHWR�GR�VKLIW�UHJLVWHU««««««««««««««««««����

� ����±�3URMHWR�GR�RVFLODGRU�HP�DQHO�RQ�FKLS«««««««««««««����

� ����±�3URMHWR�GR�FRQYHUVRU�9�,«««««««««««««««««�������

� ����±�&iOFXOR�GR�FRQVXPR�GH�HQHUJLD�GR�&,««««««««««««������

� ����±�'LDJUDPD�JHUDO�H�OD\RXW�GR�&,«««««««««««««««������

�

&DStWXOR�����$9$/,$d­2�'26�5(68/7$'26�35È7,&26««««««������

� ����±�0RQWDJHP�GD�HVWUXWXUD�GH�WHVWH«««««««««««««««����

� ����±�2VFLODGRU�HP�DQHO�RQ�FKLS«««««««««««««««««����

� ����±�6LQDO�3:0�VHQRLGDO«««««««««««««««««««� ���

�� ����±�&RQYHUVRU�9�,«««««««««««««««««««««�������

� ����±�&RQVXPR�GH�HQHUJLD�GR�&,«««««««««««««««««����

� ����±�)RWRPLFURJUDILD�GR�&,������������������������������������������������������������������������������

�

&DStWXOR���±�&21&/86®(6««««««««««««««««««««������

�

%,%/,2*5$),$«««««««««««««««««««««««««�����
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�

,1752'8d­2�

�

$�LPSHGkQFLD�GR�VDQJXH�YHP�VHQGR�LQYHVWLJDGD�FRPR�XPD�YDULiYHO�TXH�LQGLFD�D�

WHQGrQFLD�HP�VHUHV�YLYRV�D�GRHQoDV�FDUGLRYDVFXODUHV��1HVWH�FRQWH[WR��R�GHVHQYROYLPHQWR�

GH�XP�GLVSRVLWLYR�PLQLDWXUL]DGR�TXH�SRVVD�HIHWXDU�HVWD�PHGLomR�p�DOWDPHQWH�GHVHMiYHO��2�

SULQFLSDO�PHUFDGR�SDUD� WDO� GLVSRVLWLYR� p� R� GH� SDFLHQWHV�TXH�SRUWDP�PDUFD�SDVVR�� VHQGR�

HVWH� GLVSRVLWLYR� XP� DFHVVyULR�� 7DPEpP�� FRPR� XP� GLVSRVLWLYR� SDUD� GLDJQyVWLFR�� Ki� R�

PHUFDGR�GH�ODERUDWyULRV�FOtQLFRV�SDUD�PHGLGDV�³LQ�YLWUR´��

� 8P�FLUFXLWR� LQWHJUDGR� �&,��TXH� UHDOL]D�D�PHGLGD�GD� LPSHGkQFLD� VDQJ�tQHD�p�XP�

FLUFXLWR� FRPSOH[R�� VHQGR� FRQVWLWXtGR� GH� YiULRV� VXEFLUFXLWRV�� 3DUD� UHDOL]DU� D�PHGLGD� GD�

LPSHGkQFLD� VDQJ�tQHD� H� SDUD� HVWDU� DJUHJDGR� D� XP� PDUFD�SDVVR�� R� &,� GHYH� DSUHVHQWDU�

DOJXPDV� FDUDFWHUtVWLFDV� HVSHFLDLV�� 8PD� GHODV� p� TXH� R� FLUFXLWR� QHFHVVLWD� VHU� DOWDPHQWH�

FRQILiYHO��RX�VHMD��DSUHVHQWDU�IXQFLRQDOLGDGH�HP�WRGDV�DV�FRQGLo}HV��3HOR�IDWR�GH�TXH�R�&,�

SRGH� HVWDU� ORFDOL]DGR� QR� LQWHULRU� GR� FRUSR� GR� SDFLHQWH�� D� DXVrQFLD� GH� PDQXWHQomR� p�

GHVHMDGD�H��SRU�LVVR��D�DOWD�FRQILDELOLGDGH�p�H[LJLGD��2XWUD��p�TXH�R�&,�QmR�GHYH�FRQVXPLU�

HQHUJLD�VLJQLILFDWLYD�SDUD�QmR�UHGX]LU�R�WHPSR�GH�YLGD�GD�EDWHULD�GR�PDUFD�SDVVR�TXH�p��

HP�PpGLD��GH�FLQFR�DQRV��8PD�WHUFHLUD�FDUDFWHUtVWLFD�p�TXH�D�H[FLWDomR�VDQJ�tQHD�SDUD�D�

PHGLGD� GD� VXD� LPSHGkQFLD� QmR� SRGH� LQWURGX]LU� QtYHLV� &&� QR� VDQJXH��$� LQWURGXomR� GH�

QtYHLV�&&�QR�VDQJXH�SRGH�SURYRFDU�D�VXD�FRDJXODomR�>��@���

&RP�D� ILQDOLGDGH�GH�H[SORUDU�XPD�DOWHUQDWLYD�SDUD�D�JHUDomR�GH� VLQDLV� VHQRLGDLV�

FRP� FRPSRQHQWH� &&� QXOD�� FRP� DOWD� HILFLrQFLD� HQHUJpWLFD� H� FRP� DOWR� JUDX� GH�

FRQILDELOLGDGH�� D� SUHVHQWH� GLVVHUWDomR� GH� PHVWUDGR� WUDWD� GR� SURMHWR� GH� XP� &,� SDUD� D�

JHUDomR�GLJLWDO�GH�VLQDLV�3:0��GR�LQJOrV�3XOVH�:LGWK�0RGXODWLRQ��VHQRLGDLV��2�SUHVHQWH�

WUDEDOKR�VH�UHVWULQJH��HQWmR��j�H[FLWDomR�VHQRLGDO��TXH�FRUUHVSRQGH�D�XPD�GDV�SDUWHV�GR�&,�

TXH�UHDOL]DUi�D�PHGLGD�GD�LPSHGkQFLD�VDQJ�tQHD��

� +i�GLYHUVDV�DOWHUQDWLYDV�GH�FLUFXLWRV�SDUD�D�JHUDomR�GH�IRUPDV�GH�RQGD�VHQRLGDLV��

'HQWUH�HODV��DV�PDLV�FRQKHFLGDV�VmR�R�RVFLODGRU�HP�3RQWH�GH�:LHQ��R�RVFLODGRU�D�FULVWDO��R�

RVFLODGRU� SRU� GXSOR� LQWHJUDGRU� >�@� H� R� JHUDGRU� VHQRLGDO�SRU�SULQFtSLR� WUDQVOLQHDU� >�@��2�

RVFLODGRU� HP� SRQWH� GH�:LHQ� DSUHVHQWD� R� SUREOHPD� GH� TXH� D� YDULDomR� GD� IUHT�rQFLD� GH�



� �

RSHUDomR�VH�Gi�SRU�DMXVWHV�GH�FRPSRQHQWHV�SDVVLYRV�H��GHSHQGHQGR�GD�IDL[D�GH�YDULDomR�

GD� IUHT�rQFLD�GHVHMDGD��HVWD� WpFQLFD�SRGH�VH� WRUQDU�SURLELWLYD�SDUD� LQWHJUDomR�>�@� >�@��2�

RVFLODGRU�D�FULVWDO��DSHVDU�GH�VHU�DOWDPHQWH�HVWiYHO�HP�IUHT�rQFLD��QmR�SRGH�VHU�LQWHJUDGR��

$LQGD�� SDUD� RSHUDomR� HP� GLYHUVDV� IUHT�rQFLDV�� VHULDP� QHFHVViULRV� YiULRV� FULVWDLV�� 2�

RVFLODGRU� SRU� GXSOR� LQWHJUDGRU� DSUHVHQWD� XPD� VROXomR� QXOD�� R� TXH� VLJQLILFD� TXH� R�

RVFLODGRU� SRGH� QmR� SDUWLU� QR� PRPHQWR� GHVHMDGR� >�@�� 2� JHUDGRU� VHQRLGDO� SRU� SULQFtSLR�

WUDQVOLQHDU�SRGH�VHU�LQWHJUDGR��SRUpP��QHFHVVLWD�GH�DMXVWHV�ILQRV�SDUD�DQXODU�RV�GHVYLRV�GH�

IDEULFDomR� TXH� FDXVDP�� DOpP� GH� FRPSRQHQWH� &&� QmR� QXOD�� GLVWRUo}HV� GH� WHUFHLUR�

KDUP{QLFR�DFHQWXDGDV�>�@��7RGDV�DV�IRUPDV�GH�JHUDomR�GH�VLQDLV�VHQRLGDLV�DFLPD�OLVWDGDV�

DSUHVHQWDP��SRUWDQWR��DOJXPD�OLPLWDomR���

�

$� IRUPD� GH� JHUDomR� GH� VLQDLV� VHQRLGDLV� SRU� 3:0�� TXH� p� R� WHPD� GR� SUHVHQWH�

WUDEDOKR�� FRQVLVWH� QD� JHUDomR� GH� SXOVRV� FXMDV� WUDQVLo}HV� RFRUUHP� HP� LQVWDQWHV� EHP�

GHILQLGRV�� 2V� LQVWDQWHV� GDV� WUDQVLo}HV� VmR� HVFULWRV� HP� XP� DUTXLYR� TXH� p� XVDGR� QD�

SURJUDPDomR� GR� &,�� $� ILOWUDJHP� GR� VLQDO� 3:0� VHQRLGDO� MXQWDPHQWH� FRP� D� HVFROKD�

DGHTXDGD� GRV� tQGLFHV� GH�PRGXODomR� HP� DPSOLWXGH� H� HP� IUHT�rQFLD� SRGHP�SURPRYHU� D�

REWHQomR�GH�XP�VLQDO�VHQRLGDO�FRP�EDL[D�GLVWRUomR�KDUP{QLFD�>�@�>�@��$�)LJXUD�����LOXVWUD�

R� GLDJUDPD� HP� EORFRV� GR� PpWRGR� GH� JHUDomR� GH� VLQDLV� VHQRLGDLV� SRU� VLQDLV� 3:0�

VHQRLGDLV��

�

�

)LJXUD������'LDJUDPD�HP�EORFRV�GR�JHUDGRU�GH�VLQDO�VHQRLGDO�SRU�3:0�VHQRLGDO��

�

2� VLQDO� 3:0� VHQRLGDO� p� XP� VLQDO� FRP� DOWD� GLVWRUomR� KDUP{QLFD� �GHYLGR� DR�

FKDYHDPHQWR��� SRUpP�� DWUDYpV� GD� HVFROKD� DGHTXDGD� GRV� tQGLFHV� GH� PRGXODomR� HP�

6LQDO�3:0�

VHQRLGDO�

)LOWUR�

SDVVD�IDL[D�

6LQDO�

VHQRLGDO�

�

�✂✁☎✄✝✆✟✞ ✠☛✡
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DPSOLWXGH� H� HP� IUHT�rQFLD�� SRGH�VH� DORFDU� RV� KDUP{QLFRV� HP� SRVLo}HV� HVSHFWUDLV�

GLVWDQWHV� GD� FRPSRQHQWH� IXQGDPHQWDO� TXH� p� D� FRPSRQHQWH� GH� LQWHUHVVH�� $VVLP��

XWLOL]DQGR�VH�XP�ILOWUR�SDVVD�IDL[D��D�FRPSRQHQWH�IXQGDPHQWDO�SRGH�VHU�H[WUDtGD�GR�VLQDO�

3:0�VHQRLGDO�H�RV�KDUP{QLFRV�H[LVWHQWHV�VmR�ILOWUDGRV��&RPR�VHUi�YLVWR�QR�GHFRUUHU�GRV�

SUy[LPRV�FDStWXORV��R�PpWRGR�GH�JHUDomR�GH�VLQDLV�VHQRLGDLV�SRU�VLQDLV�3:0�VHQRLGDLV�

SRGH�SHUPLWLU�XPD�DPSOD�IDL[D�GH�YDULDomR�GH�IUHT�rQFLD��QtYHLV�&&�QXORV��DOWD�HILFLrQFLD�

HQHUJpWLFD� QDV� FKDYHV� GRV� HVWiJLRV� GH� H[FLWDomR� H� DOWD� FRQILDELOLGDGH�� 2X� VHMD�� HVVD�

WpFQLFD� GH� JHUDomR� GH� VLQDLV� VHQRLGDLV�SRGH� DSUHVHQWDU�YDQWDJHQV� HP� UHODomR� jV�GHPDLV�

WpFQLFDV� OLVWDGDV� DQWHULRUPHQWH�� 1R� HQWDQWR�� HOD� WDPEpP� SRGH� DSUHVHQWDU� OLPLWDo}HV��

SULQFLSDOPHQWH� QR� TXH� VH� UHIHUH� DR� FRQVXPR� GH� HQHUJLD� SDUD� D� JHUDomR� GR� VLQDO� 3:0�
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VHQRLGDO� GH� IRUPD� TXH� HVVD� LQIRUPDomR� SRGH� VHU� H[WUDtGD� SHOD� XWLOL]DomR� GH� XP� ILOWUR�

SDVVD�IDL[D�VHOHWLYR��(P�SULPHLUD�LQVWkQFLD��R�IDWR�SHOR�TXDO�Ki�PRWLYDomR�HP�XWLOL]DU�XP�

VLQDO�3:0�VHQRLGDO�IUHQWH�D�XP�JHUDGRU�VHQRLGDO�FRQWtQXR�SDUD�PHGLGD�GH�LPSHGkQFLD�p�

R� GH� TXH�Ki� XPD�GLPLQXLomR�QD� GLVVLSDomR�GH� HQHUJLD�QR�HVWiJLR�GH�H[FLWDomR��2� VLQDO�

3:0�VHQRLGDO��SRU�VHU�XP�VLQDO�FKDYHDGR��ID]�FRP�TXH�R�HVWiJLR�GH�VDtGD�GLVVLSH�HQHUJLD�

VLJQLILFDWLYD�VRPHQWH�GXUDQWH�DV�WUDQVLo}HV�GR�VLQDO�>�@��,VWR�LPSOLFD�HP�XP�DXPHQWR�GD�

HILFLrQFLD�HQHUJpWLFD�IUHQWH�DR�PRGR�GH�H[FLWDomR�VHQRLGDO�FRQWtQXD���

8PD� FRPSDUDomR� GD� HILFLrQFLD� HQHUJpWLFD� HQWUH� D� H[FLWDomR� VHQRLGDO� FRQWtQXD� HP�

XP� HVWiJLR� GH� VDtGD� 3XVK�3XOO� FODVVH� %� H� D� H[FLWDomR� 3:0� VHQRLGDO� HP� XP� HVWiJLR�

LQYHUVRU�GH�VDtGD�p�UHDOL]DGD�QHVWD�VHomR��e�ERP�OHPEUDU�TXH�R�FRQVXPR�GH�HQHUJLD�HP�

HVWiJLRV�DQWHULRUHV�DR�HVWiJLR�GH�VDtGD��UHVSRQViYHLV�SHOD�JHUDomR�GR�VLQDO�3:0�VHQRLGDO�

RX�SHOD�SRODUL]DomR�GRV�FLUFXLWRV�GH�JHUDomR�VHQRLGDO�FRQWtQXD�QmR�VHUi�FRQVLGHUDGR�QR�

FiOFXOR�GD�HILFLrQFLD�HQHUJpWLFD��2�LQWXLWR�p�FRPSDUDU�VRPHQWH�D�HILFLrQFLD�HQHUJpWLFD�QR�

HVWiJLR�GH�VDtGD�SDUD�RV�GRLV�WLSRV�GH�H[FLWDomR��

�

�������3XVK�3XOO�FODVVH�%�FRP�H[FLWDomR�VHQRLGDO�FRQWtQXD�

�

$�)LJXUD������DEDL[R�DSUHVHQWD�XP�HVWiJLR�3XVK�3XOO�FODVVH�%�FRP�XPD�H[FLWDomR�

VHQRLGDO�FRQWtQXD��9 ✭✧✮✰✯ ��QD�HQWUDGD��
�

��
�
�

�

�

�

�

�

�

)LJXUD�������(VWiJLR�3XVK�3XOO�FODVVH�%�FRP�H[FLWDomR�VHQRLGDO�FRQWtQXD��

�

9''�

966�

=�

*1'�

9 ✭✧✮✰✯ � 9 ✱



� ��

2� HVWiJLR� GH� VDtGD� 3XVK�3XOO� &ODVVH� %� p� XP� HVWiJLR� GH� VDtGD� HILFLHQWH�� SRLV�

SUDWLFDPHQWH�QmR�FRQVRPH�HQHUJLD�QD�DXVrQFLD�GH�VLQDO�GH�HQWUDGD�>�@��8P�GRV�PDLRUHV�

SUREOHPDV� LPSRVWRV� SHOD� FRQILJXUDomR� DFLPD� p� D� DOWD� GLVWRUomR� SRU� FURVVRYHU� >�@�� $�

GLVWRUomR� SRU� FURVVRYHU� p� RULXQGD� GD� QmR� LGHDOLGDGH� GRV� WUDQVLVWRUHV� 026�� RV� TXDLV�

DSUHVHQWDP�XPD�WHQVmR�GH�OLPLDU��9 ✲ ��GLIHUHQWH�GH�]HUR��RX�VHMD��p�QHFHVViULR�TXH�D�WHQVmR�
9 ✳✵✴ � VHMD�PDLRU� RX� LJXDO� j� WHQVmR�GH� OLPLDU� SDUD� TXH�R� WUDQVLVWRU� FRPHFH� D� FRQGX]LU��2�
HVWiJLR� GH� VDtGD� DSUHVHQWDGR� QD� )LJXUD� ����� DSUHVHQWD� D� FDUDFWHUtVWLFD� GH� WUDQVIHUrQFLD�

LOXVWUDGD�SHOD�)LJXUD������D�VHJXLU��

✶ ✷ ✶ ✸ ✶✺✹ ✻ ✹ ✸ ✷✶ ✸✽✼ ✻
✶✺✹✾✼ ✿
✶✺✹✾✼ ✻
✶ ✻✽✼ ✿
✻✽✼ ✻
✻✽✼ ✿
✹✾✼ ✻
✹✾✼ ✿
✸✽✼ ✻

❀❂❁❄❃❆❅❈❇✒❁❄❉ ❊ ❅

❋❈●❍■❏

❑✕▲❆▼ ◆❈❖
�

)LJXUD�������&DUDFWHUtVWLFD�GH�WUDQVIHUrQFLD�GR�HVWiJLR�3XVK�3XOO�FODVVH�%��

�

1RWD�VH�SHOD�)LJXUD������DFLPD�TXH�Ki�XPD�]RQD�PRUWD�QD�TXDO�RV�WUDQVLVWRUHV�QmR�

FRQGX]HP��RFDVLRQDQGR�D�GLVWRUomR�SRU�FURVVRYHU�>�@��VHQGR�9 P �D�WHQVmR�GH�HQWUDGD�H�9 ✱ �D�
WHQVmR�GH�VDtGD��

3DUD�XPD�HQWUDGD�VHQRLGDO�9 P 9 ✭✧✮✰✯ ��D�VDtGD�9 ✱ �GR�HVWiJLR�GD�)LJXUD������DSUHVHQWD�D�
VHJXLQWH�IRUPD�GHYLGR�DR�HIHLWR�FURVVRYHU��



� ��

◗ ❘❆◗ ❙❚◗❄◗ ❙❚❘❄◗ ❯❆◗❄◗❱ ❲
❱ ❯
❱ ❙
◗
❙
❯
❲

❳❈❨❩❬❭

❪❴❫❴❵❜❛❞❝✩❡✺❢✙❣✽❤
�

)LJXUD�������)RUPD�GH�RQGD�QD�VDtGD�GH�XP�HVWiJLR�3XVK�3XOO�FODVVH�%�SDUD�

H[FLWDomR�VHQRLGDO�QD�HQWUDGD��

1RWD�VH� TXH� R� VLQDO� GH� VDtGD�9 ✐ � p� GLVWRUFLGR� HP� UHODomR� D� XP� VLQDO� VHQRLGDO�� $�
)LJXUD������DEDL[R�LOXVWUD�R�HVSHFWUR�GH�IUHT�rQFLDV�GR�VLQDO�9 ✱ ��

❥❧❦ ❥ ❥❧❦ ♠ ❥❧❦ ♥ ❥❧❦ ♦ ❥❧❦ ♣ ❥❧❦ q
❥❧❦ ❥

❥❧❦ q

♠❄❦ ❥

♠❄❦ q

♥❧❦ ❥

♥❧❦ q

r s
t✉✈ ✇ ①
② ③
④⑤⑥

⑦✒⑧ ⑨❶⑩✒❷✜❸✵❹✕❺✜❻ ❼❾❽➀❿✥➁✫➂✙➃
�

)LJXUD�������(VSHFWUR�GH�IUHT�rQFLDV�GR�VLQDO�GD�)LJXUD�������

�

$�GLVWRUomR�SRU�FURVVRYHU�JHUD� WHUFHLUR�KDUP{QLFR�H�HVWD�SRGH�VHU�PLQLPL]DGD�RX�

HOLPLQDGD�SHOD�LQVHUomR�GH�SRODUL]DomR�QR�HVWiJLR�GD�)LJXUD������R�TXH�R�WUDQVIRUPD�HP�



� ��

XP�HVWiJLR�FODVVH�$%�>�@��$�VHJXLU��D�)LJXUD������LOXVWUD�XP�HVWiJLR�3XVK�3XOO�FODVVH�$%�

&026��

�

)LJXUD�������(VWiJLR�3XVK�3XOO�FODVVH�$%��

�

3RU�RXWUR�ODGR��D�LQVHUomR�GH�SRODUL]DomR�FDXVD�XP�FRQVXPR�GH�HQHUJLD�UHVLGXDO�GR�

HVWiJLR�FODVVH�$%��SRLV�Ki�FRQVXPR�GH�HQHUJLD�SDUD�HQWUDGDV�QXODV�>�@��$�SRODUL]DomR�GR�

HVWiJLR�FODVVH�$%�GD�)LJXUD������p�FRQWURODGD�SRU�XPD�WHQVmR�GH�SRODUL]DomR�9%,$6�H�D�

GLVWRUomR�SRU�FURVVRYHU�SRGH�VHU�HOLPLQDGD��

&RQVLGHUH�D�VLWXDomR�LGHDOL]DGD�HP�TXH�RV�WUDQVLVWRUHV�026�GR�HVWiJLR�FODVVH�%�GD�

)LJXUD� ����� DSUHVHQWDP� WHQVmR� GH� OLPLDU� LJXDO� D� ]HUR� �9 ✲✾➄  9 ✲❆➅ �  � ���� 3DUD� HIHLWR� GH�
FRPSDUDomR� GD� HILFLrQFLD� HQHUJpWLFD� HQWUH� RV� GRLV� WLSRV� GH� H[FLWDomR� �3:0�VHQRLGDO� H�

VHQRLGDO�FRQWtQXD��D�LGHDOL]DomR�p�YiOLGD���

$�HILFLrQFLD�GR�HVWiJLR�3XVK�3XOO� FODVVH�%�SDUD�H[FLWDomR�VHQRLGDO�FRQWtQXD�SRGH�

VHU�FDOFXODGD�GD�VHJXLQWH�IRUPD��FRQVLGHUDQGR�D�LPSHGkQFLD�=�SXUDPHQWH�UHVLVWLYD�H�LJXDO�

D�5➆ �>�@��
�

=

*1'�

9''�

966�

9%,$6�

9 ✭✧✮✰✯



� ��

∫=

➇
➈➉ GWW,

7
, ➊ ��

�
� � � ����������������������

�

VHQGR�TXH�, ✴ �p�D�FRUUHQWH�GH�XPD�GDV�IRQWHV�GH�DOLPHQWDomR��7�R�SHUtRGR�H�,➋ �W��D�FRUUHQWH�
GH�GUHQR�GH�XP�WUDQVLVWRU��

(QWmR��

➌➍
5

9
, ➎�

π
= � � � ����������������������

�

VHQGR�TXH�9 ➏ p�D�DPSOLWXGH�GD�WHQVmR�VREUH�D�FDUJD��
'HVGH�TXH�DV�GXDV�IRQWHV�IRUQHoDP�FRUUHQWHV�PpGLDV�LJXDLV�SDUD�D�FDUJD��WHP�VH��

�

➐�

�

9
5

9
3

9,3

➑➒

➒➒

π
=∴

=

� � � ����������������������

�

VHQGR�TXH�9�p�D�WHQVmR�GH�DOLPHQWDomR�GH�XPD�GDV�IRQWHV�HP�UHODomR�DR�WHUUD��

3HOD�H[SUHVVmR�DQWHULRU��SHUFHEH�VH�TXH�D�SRWrQFLD�GDV�IRQWHV�GH�DOLPHQWDomR�YDULDP�

FRP�R�QtYHO�GH�WHQVmR�QD�FDUJD��

&RQVLGHUDQGR�TXH�D�SRWrQFLD�PpGLD�HQWUHJXH�D�FDUJD�VHMD��

�

➓➓
5

9
3

➔→
�

�
= � � � � ����������������������

�

SRGH�VH�GHILQLU�HILFLrQFLD�FRP�VHQGR��

�

9

9

3

3

➣
↔

↕
�

π
η

η

=

=
� � � � ����������������������

�



� ��

&RPR�D�WHQVmR�Pi[LPD�SRVVtYHO�VREUH�D�FDUJD�p��

�

➙✗➛➜✕➝➀➞ 999 −=➟ � � � ����������������������

�

VHQGR�TXH�9➠➢➡ �p�D�WHQVmR�PtQLPD�DGPLVVtYHO�HQWUH�R�GUHQR�H�D�IRQWH�GR�WUDQVLVWRU��
$� HILFLrQFLD�Pi[LPD� REWLGD� SDUD� XP� HVWiJLR�3XVK�3XOO� FODVVH�%� FRP� H[FLWDomR�

VHQRLGDO�FRQWtQXD�p��

�

9

99 ➤✗➥ ��

�
➦✗➧✺➨ −

=
π

η � � � ����������������������

&RQVLGHUDQGR�DLQGD�XPD�RXWUD� LGHDOL]DomR��FRP�9➠➢➡  ��� WHP�VH�HILFLrQFLD�Pi[LPD�
GH��������

3DUD� H[HPSOLILFDU� XPD� VLWXDomR� UHDO�� WRPD�VH� XP� HVWiJLR� 3XVK�3XOO� FODVVH� $%�

�FODVVH�%�FRP�SRODUL]DomR�SDUD�PLQLPL]DU�FURVVRYHU��FRP�9➠➢➡  ���9��H�WHQVmR�GH�OLPLDU�
9 ➩✾➫  9 ➩❆➭  ���9�SDUD�R�FiOFXOR�GD�VXD�HILFLrQFLD�HQHUJpWLFD��$�WHQVmR�GH�DOLPHQWDomR�WRWDO�
GR�HVWiJLR�p��9��

�

�����

���

��������

�

➯✗➲✺➳

➯✗➲✺➳

=

−
=

η

π
η

�

�

$VVLP�� D� HILFLrQFLD� HQHUJpWLFD� SDUD� R� HVWiJLR�3XVK�3XOO� FODVVH�$%� �FODVVH�%� FRP�

SRODUL]DomR��p�GH��������

�

��������,QYHUVRU�FRP�H[FLWDomR�3:0�VHQRLGDO�

�

$�)LJXUD������D�VHJXLU�DSUHVHQWD�R�HVWiJLR�GH�VDtGD�LQYHUVRU�&026�FRP�H[FLWDomR�

3:0��

�



� ��

�

�

)LJXUD�������(VWiJLR�3XVK�3XOO�FODVVH�%�FRP�H[FLWDomR�3:0��

�

$�SULQFLSDO�YDQWDJHP�GH�VH�XWLOL]DU�FKDYHDPHQWR�QD�H[FLWDomR�p�TXH�D�GLVVSLDomR�GH�

HQHUJLD�QRV�WUDQVLVWRUHV�p�H[WUHPDPHQWH�UHGX]LGD�>�@��,VWR�SRUTXH�RV�WUDQVLVWRUHV�RSHUDP��

H[FHWR�QDV�WUDQVLo}HV��QR�FRUWH�RX�QD�FRQGXomR��

&RQVLGHUDQGR� D� LGHDOLGDGH� GH� TXH� QD� FRQGXomR� R� GLVSRVLWLYR� DSUHVHQWD� TXHGD� GH�
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EDL[R��

$� SRWrQFLD� GLVVLSDGD� SHOR� HVWiJLR� LQYHUVRU� GD� )LJXUD� ����� GXUDQWH� R� HVWDGR� GH�

FRQGXomR�SRGH�VHU�FDOFXODGD�GD�VHJXLQWH�IRUPD��

�

➵➵✗➸➵✗➸ ,93 = � � � ���������������������������������

�

VHQGR� TXH�3➠➢➡ � p� D� SRWrQFLD� GLVVLSDGD� HP� FDGD� WUDQVLVWRU��9➠➢➡ � p� D� WHQVmR� HQWUH� GUHQR� H�
IRQWH�GR�WUDQVLVWRU�H�,➠ �p�D�FRUUHQWH�GH�GUHQR�GR�WUDQVLVWRU��

� $�GLVVLSDomR�GH�SRWrQFLD�GXUDQWH�R�FRUWH�p�GHVSUH]DGD���SRLV�R�QtYHLV�GH�FRUUHQWH�

VmR�H[WUHPDPHQWH�EDL[RV�H�FRUUHVSRQGHP�D�FRUUHQWHV�GH�IXJD�EDVLFDPHQWH�>�@��

� $VVXPLQGR� TXH� DV� WUDQVLo}HV� GR� VLQDO� 3:0� VHQRLGDO� RFRUUHP� GH� IRUPD� OLQHDU��

TXH�RV�WHPSRV�GH�VXELGD�H�GHVFLGD�VmR�LJXDLV��TXH�D�FRUUHQWH�QR�WUDQVLVWRU�VH�HQFRQWUD�QD�



� ��

UHJLmR�GH�VDWXUDomR�H�TXH�RV�IDWRUHV�GH�JDQKR�GRV�GRLV�WUDQVLVWRUHV�GR�HVWiJLR�GH�VDtGD�VmR�

LJXDLV�� SRGH�VH� FDOFXODU� D� SRWrQFLD� GLVVLSDGD� GXUDQWH� DV� WUDQVLo}HV� �3 ➺✽➻ �� GR� HVWiJLR�
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RQGH�β�p�R�IDWRU�GH�JDQKR�DVVRFLDGR�DRV�WUDQVLVWRUHV��9�p�D�WHQVmR�GH�DOLPHQWDomR�GH�XPD�

GDV�IRQWHV��9 ➩ �p�D�WHQVmR�GH�OLPLDU��τ�p�R�WHPSR�GH�VXELGD�RX�GHVFLGD�H�7�p�R�SHUtRGR�GD�
VHQyLGH���

&RQFOXL�VH��SRUWDQWR��TXH�D�SRWrQFLD�GLVVLSDGD�GXUDQWH�DV�WUDQVLo}HV�p�SURSRUFLRQDO�

j�IUHTXrQFLD�GH�FKDYHDPHQWR��DR�WHPSR�GH�VXELGD�H�GHVFLGD�GR�VLQDO�GH�HQWUDGD�H�DR�IDWRU�

GH�JDQKR�GRV�WUDQVLVWRUHV���

� 3RGH�VH� HQWmR�FDOFXODU� D� HILFLrQFLD�GH�XP�HVWiJLR� LQYHUVRU� FRP�H[FLWDomR�3:0�

VHQRLGDO��
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&RQVLGHUDQGR� D� FRQGLomR� LGHDO� HP� TXH� RV� WUDQVLVWRUHV� DSUHVHQWDP� WHQVmR� HQWUH�

GUHQR� H� IRQWH�9Ï➢Ð  �� H� TXH� R� VLQDO� GH� HQWUDGD� GR� HVWiJLR� DSUHVHQWD� WHPSR� GH� VXELGD� H�
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GHVFLGD�τ ���D�HILFLrQFLD�HQHUJpWLFD�SDUD�D�H[FLWDomR�3:0�VHQRLGDO�SRGH�FKHJDU�D�������

(QWUHWDQWR�� FRPR� DV� LGHDOLGDGHV� QmR� H[LVWHP� QD� SUiWLFD�� D� H[FLWDomR� 3:0� VHQRLGDO�

DSUHVHQWD�UHQGLPHQWR�LQIHULRU�D�������0HVPR�DVVLP��D�H[FLWDomR�SRU�3:0�DLQGD�p�PXLWR�

PDLV� HILFLHQWH� VRE� R� SRQWR� GH� YLVWD� HQHUJpWLFR� HP� FRPSDUDomR� j� H[FLWDomR� VHQRLGDO�

FRQWtQXD���

3RUWDQWR��D�HILFLrQFLD�GH�XP�HVWiJLR�LQYHUVRU�FRP�H[FLWDomR�3:0�p�PDLRU�TXH�D�

HILFLrQFLD�GR�HVWiJLR�3XVK�3XOO�FODVVH�%�RSHUDQGR�GH�IRUPD�OLQHDU��

3DUD� H[HPSOLILFDU�� WRPD�VH� R� H[HPSOR� DQWHULRU� FRP� 9 Ñ✾Ò  9 Ñ❆Ó  ���9�� 9Ï➢Ð  �����
9 ���9��3RUpP��DJRUD��DFUHVFHQWD�VH�R�tQGLFH�GH�PRGXODomR�HP�IUHT�rQFLD�PÔ  ����
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&RQVLGHUDQGR� RV� WHPSRV� GH� VXELGD� H� GHVFLGD� GR� VLQDO� LJXDLV�� R� IDWRU� GH� JDQKR� GRV�
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3RUWDQWR�� FRQFOXL�VH� TXH� D� H[FLWDomR�3:0�VHQRLGDO�� GHSHQGHQGR� GD� IUHT�rQFLD��

GR� WHPSR�GH�RFRUUrQFLD�GDV� WUDQVLo}HV�H�GRV�SDUkPHWURV�GRV� WUDQVLVWRUHV��SRGH�VHU�PDLV�

HILFLHQWH�HQHUJHWLFDPHQWH�VH�FRPSDUDGD�j�H[FLWDomR�VHQRLGDO�FRQWtQXD��
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����±�9LVmR�JHUDO�GR�SURMHWR�

�

2�&,� TXH� UHDOL]D� D� JHUDomR�GR� VLQDO�3:0�VHQRLGDO� IRL�SURMHWDGR�HP� WHFQRORJLD�

���µP� �9� &026� GD� HPSUHVD� $06� �$XVWULD� 0LFUR� 6\VWHPV��� )RUDP� XWLOL]DGDV� QR�

SURMHWR� FpOXODV� EiVLFDV� SHUWHQFHQWHV� j� $06� WDLV� FRPR� IOLS�IORSV�� SRUWDV� OyJLFDV��

PXOWLSOH[DGRUHV� H� SDGV�� $V� FDUDFWHUtVWLFDV� GH� WRGDV� DV� FpOXODV� GD� $06� XWLOL]DGDV� QR�

SURMHWR� HQFRQWUDP�VH� QR� $SrQGLFH� $�� 9DOH� OHPEUDU� TXH� HVWDV� FpOXODV� QmR� VmR�

QHFHVVDULDPHQWH�RWLPL]DGDV�SDUD�FRQVXPR�GH�HQHUJLD�H�HVWH�IDWR�SRGH�WRUQDU�R�XVR�GHVWD�

WHFQRORJLD� LQDGHTXDGR� SDUD� D� JHUDomR� GH� VLQDLV� 3:0� VHQRLGDLV� FRP� ILQV� j�PHGLGD� GD�

LPSHGkQFLD�VDQJ�tQHD��RQGH�XP�GRV�UHTXLVLWRV�p�R�EDL[R�FRQVXPR�GH�HQHUJLD��

$� FRQILJXUDomR� DGRWDGD� SDUD� D� JHUDomR� GLJLWDO� GH� VLQDLV� 3:0� VHQRLGDLV� p�

FRPSRVWD�� EDVLFDPHQWH�� SRU� WUrV� EORFRV�� VKLIW�UHJLVWHU� RX� UHJLVWUDGRU� GH� GHVORFDPHQWR��

RVFLODGRU�RQ�FKLS�FRP�DMXVWH�GH�IUHT�rQFLD�H�FRQYHUVRU�9�,��$EDL[R��D�)LJXUD�����UHIHUH�

VH�DR�GLDJUDPD�HP�EORFRV�GR�FLUFXLWR�GH�JHUDomR�GLJLWDO�GH�VLQDO�3:0�VHQRLGDO��
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)LJXUD������'LDJUDPD�HP�EORFRV�GR�JHUDGRU�GLJLWDO�GH�VLQDO�3:0�VHQRLGDO��
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2�EORFR� VKLIW�UHJLVWHU� p� UHVSRQViYHO� SHOR� DUPD]HQDPHQWR�GDV� FDUDFWHUtVWLFDV�GRV�

SXOVRV� UHODWLYRV� D� XP� SHUtRGR� GR� VLQDO� 3:0� VHQRLGDO�� $V� ODUJXUDV� GRV� SXOVRV� VmR�

P~OWLSODV� LQWHLUDV�GD�EDVH�GH� WHPSR�JHUDGD�SHOR� VLQDO�GH�&/2&.�H�HVWDV�GHSHQGHP�GR�

tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�H�HP�IUHT�rQFLD�GR�VLQDO�3:0�VHQRLGDO��

2� EORFR� RVFLODGRU� RQ�FKLS� WHP� D� IXQomR� GH� JHUDU� D� EDVH� GH� WHPSR� GR� FLUFXLWR�

GLJLWDO� JHUDGRU� GH� VLQDO� 3:0� VHQRLGDO�� $� IUHT�rQFLD� GR� RVFLODGRU� SRGH� VHU� DMXVWDGD�

PHGLDQWH�FyGLJR�H[WHUQR����

2� EORFR� FRQYHUVRU� 9�,� WHP� D� IXQomR� GH� FRQYHUWHU� RV� SXOVRV� GR� VLQDO� 3:0�

VHQRLGDO�GR�PRGR�WHQVmR�SDUD�R�PRGR�FRUUHQWH�FRP�D�ILQDOLGDGH�GH�SURPRYHU�D�H[FLWDomR�

GD�FDUJD��VDQJXH��FRP�XP�QtYHO�GH�FRUUHQWH�IL[R��DOWHUQDQGR�D�GH�PRGR�D�SURGX]LU�YDORU�

PpGLR�GH�WHQVmR�VREUH�D�FDUJD�LJXDO�]HUR��TXH�p�XPD�GDV�HVSHFLILFDo}HV�GR�SURMHWR��

� �

����±�(VSHFLILFDo}HV�GR�SURMHWR�

�

$V�HVSHFLILFDo}HV�GR�SURMHWR��TXH�UHVXOWDP�GD�DSOLFDomR�SUHYLVWD�VmR�DV�VHJXLQWHV��

�

• VLQDO�3:0�VHQRLGDO�HP�WUrV�IUHT�rQFLDV�����N+]������N+]�H�����0+]��

• FRPSRQHQWH�&&�QXOD��

• RVFLODGRU�RQ�FKLS��

• QtYHO�GH�FRUUHQWH�SDUD�H[FLWDomR�VDQJ�tQHD�GH�DSUR[LPDGDPHQWH��µ$���

• FRQVXPR�LQIHULRU�D���PLOLZDWWV��

�

�� $�QHFHVVLGDGH�GH�JHUDomR�GR�VLQDO�3:0�VHQRLGDO�HP�WUrV�IUHT�rQFLDV�VH�GHYH�DR�

IDWR� GH� TXH� XP� VLVWHPD� GH� WUrV� HTXDo}HV� H� WUrV� LQFyJQLWDV� GHYH� VHU� VROXFLRQDGR� SDUD�

GHWHUPLQDU� GXDV� FRPSRQHQWHV� UHVLVWLYDV� H� XPD� FDSDFLWLYD� GD� LPSHGkQFLD� VDQJ�tQHD� >�@�

>��@���

� 2�PRGHOR�HOpWULFR�FRQVLGHUDGR�SDUD�R�VDQJXH�p�PRVWUDGR�QD�)LJXUD�����D�VHJXLU��
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)LJXUD������0RGHOR�HOpWULFR�HVSHUDGR�SDUD�R�VDQJXH��

�

1HVWD� DSOLFDomR�p� LPSUHVFLQGtYHO�JDUDQWLU�TXH�R�QtYHO�&&�GR� VLQDO� DSOLFDGR� VHMD�

QXOR��&DVR�QmR�VHMD��SRGH�RFRUUHU�FRDJXODomR�GR�VDQJXH�FRP�JUDYHV�FRQVHT�rQFLDV��

� 2�RVFLODGRU�GHYH�VHU�RQ�FKLS��RX�VHMD��VHU�LQWHUQR�DR�&,��,VWR�VH�GHYH�j�QHFHVVLGDGH�

GH� PLQLDWXUL]DomR� GR� VLVWHPD� GH� PHGLGD� GH� LPSHGkQFLD� VDQJ�tQHD� TXH� QmR� SRGH�

FRPSRUWDU�FRPSRQHQWHV�H[WHUQRV�WDO�FRPR�XP�RVFLODGRU�D�FULVWDO��

� 2� SUHVHQWH� SURMHWR� GR�&,� QmR� DSUHVHQWD� XPD� SUHRFXSDomR� SDUD�PLQLPL]DomR� GR�

FRQVXPR�GH�HQHUJLD�QHFHVViULR�SDUD�JHUDomR�GR�VLQDO�3:0�VHQRLGDO�DSHVDU�GH�TXH�LVVR�p�

QHFHVViULR�H�WRWDOPHQWH�SRVVtYHO�VH�KRXYHU�XPD�IRFDOL]DomR�SDUD�R�SURMHWR�DGHTXDGR�GDV�

FpOXODV�GLJLWDLV�HP�XP�GHWHUPLQDGR�SURFHVVR�GH�IDEULFDomR�YLVDQGR�HFRQRPLD�GH�HQHUJLD��

&RPR� R� IRFR�PDLRU� GR� WUDEDOKR� p� YHULILFDU� D� IXQFLRQDOLGDGH� GD� H[FLWDomR� VHQRLGDO� SRU�

3:0� SDUD� PHGLGD� GH� LPSHGkQFLD�� FpOXODV� GLVSRQtYHLV� GD� $06� TXH� QmR� VmR�

QHFHVVDULDPHQWH� RWLPL]DGDV� SDUD� HFRQRPLD� GH� HQHUJLD� VmR� XWLOL]DGDV�� 3RU� LVVR�� R� &,�

FRQVWUXtGR� QmR� p� RWLPL]DGR� SDUD� FRQVXPR� GH� HQHUJLD�� 8PD� SURMHomR� GR� FRQVXPR� GH�

HQHUJLD�GR�FLUFXLWR�VH�HVWH�IRVVH�FRQVWUXtGR�HP�WHFQRORJLD�����µP����9�&026�$06�VHUi�

UHDOL]DGD��

� $�UHSURGXomR�GR�VLQDO�3:0�VHQRLGDO�QmR�p�ILHO�DR�VLQDO�3:0�VHQRLGDO�LGHDO��RX�

VHMD��DTXHOH�JHUDGR�D�SDUWLU�GD�FRPSDUDomR�HP�DPSOLWXGH�HQWUH�XP�VLQDO�VHQRLGDO�H�XPD�

RQGD�WULDQJXODU��'HVVD�IRUPD��R�VLQDO�UHSURGX]LGR�GLJLWDOPHQWH�DSUHVHQWD�GLVWRUo}HV��8PD�

DQiOLVH�GD�GLVWRUomR�KDUP{QLFD�GR�VLQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�VHUi�UHDOL]DGD�

FRQVLGHUDQGR� RV� HUURV� H[LVWHQWHV� QDV� ODUJXUDV� GRV� SXOVRV� GHFRUUHQWHV� GD� OLPLWDomR� HP�
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IUHT�rQFLD� GH� RSHUDomR� H� GD� OLPLWDomR� GR� Q~PHUR� GH� IOLS�IORSV� TXH� FRQVWLWXHP�R� VKLIW�

UHJLVWHU��

�

����±�3URMHWR�GR�VKLIW�UHJLVWHU�

�

� $�)LJXUD� ���� DEDL[R� LOXVWUD�XP� UHJLVWUDGRU�GH�GHVORFDPHQWR�FRP�1� SRVLo}HV�GH�

PHPyULD��RQGH�FDGD�IOLS�IORS�WLSR�'�UHSUHVHQWD�XPD�SRVLomR�GH�PHPyULD��

�

�

�

�

�

�

)LJXUD������5HJLVWUDGRU�GH�GHVORFDPHQWR�FRP�1�SRVLo}HV��

�

8P� UHJLVWUDGRU�GH�GHVORFDPHQWR�SRGH�� HQWmR�� DUPD]HQDU�R� FyGLJR� UHODWLYR�D�XP�

SHUtRGR�GH�VLQDO�3:0�VHQRLGDO�H��VH�R�UHJLVWUDGRU�HVWLYHU�FRQILJXUDGR�HP�DQHO��R�FyGLJR�

GR�VLQDO�3:0�VHQRLGDO�DUPD]HQDGR�SRGH�VHU�GHVORFDGR�FRQWLQXDPHQWH�SRU�DomR�GH�XP�

VLQDO� GH� &/2&.�� $� FDGD� WUDQVLomR� GH� VXELGD� GR� VLQDO� GH� &/2&.�� XPD� SRVLomR� GH�

PHPyULD�p�GHVORFDGD��3DUD�TXH�R�VLQDO�3:0�VHQRLGDO�LGHDO�VHMD�JHUDGR�GLJLWDOPHQWH�VHP�

D�LQWURGXomR�GH�GLVWRUo}HV��p�QHFHVViULR�TXH�D�IUHT�rQFLD�GR�VLQDO�GH�&/2&.�H�R�Q~PHUR�

GH�IOLS�IORSV�GR�UHJLVWUDGRU�GH�GHVORFDPHQWR�VHMDP�R�PDLRU�SRVVtYHO��&RPR�H[LVWH�OLPLWH�

QD�IUHT�rQFLD�GH�RSHUDomR�GDV�FpOXODV�GD�WHFQRORJLD�XWLOL]DGD�H�OLPLWH�GH�iUHD�GR�&,��QmR�

VH� SRGH� REWHU� XP� VLQDO� 3:0� VHQRLGDO� JHUDGR� GLJLWDOPHQWH� VHP� GLVWRUomR� KDUP{QLFD�

DGLFLRQDO� DWUDYpV� GHVWD� PHWRGRORJLD� GH� JHUDomR� �PHWRGRORJLD� VtQFURQD��� 3RUpP�� D�

GLVWRUomR�SRGH�VHU�UHGX]LGD�H�D�XWLOL]DomR�SRVWHULRU�GH�XP�ILOWUR�SDVVD�IDL[D�SRGH�UHGX]LU�

DV�GLVWRUo}HV�JHUDGDV��3RU�VLPXODomR��YHULILFRX�VH�TXH�RV�IOLS�IORSV�GR�WLSR�')(�GD�$06�

DSUHVHQWDP�ERD�UHVSRVWD�SDUD�XP�VLQDO�GH�&/2&.�FRP�IUHT�rQFLD�Pi[LPD�LJXDO�D�����

0+]��7HQGR�FRPR�EDVH�D�IUHT�rQFLD�PDLV�DOWD�GR�VLQDO�3:0�VHQRLGDO�D�VHU�JHUDGR��TXH�p�

GH�����0+]��XP�YDORU�GH�IUHT�rQFLD�GR�VLQDO�GH�&/2&.�TXH�SHUPLWH�ERD�UHVSRVWD�GRV�

IOLS�IORSV�H�SRXFD�RFXSDomR�GH�iUHD�VHULD�XPD�IUHT�rQFLD�GR�VLQDO�GH�&/2&.�LJXDO�D�����
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0+]��$� IUHT�rQFLD� GR� VLQDO� GH�&/2&.� VHQGR� ���� YH]HV� D� IUHT�rQFLD� GR� VLQDO� 3:0�

VHQRLGDO� LPSOLFD�TXH�R�UHJLVWUDGRU�GHYH�VHU�FRQVWLWXtGR�GH�����IOLS�IORSV�SDUD�SHUPLWLU�R�

DUPD]HQDPHQWR�GH�XP�SHUtRGR�GR�VLQDO�3:0�VHQRLGDO��

� 8PD�YH]�IL[DGRV�R�Q~PHUR�GH�IOLS�IORSV�H�D�IUHT�rQFLD�GR�VLQDO�GH�&/2&.������

YH]HV�R�YDORU�GD�FRPSRQHQWH�IXQGDPHQWDO�GHVHMDGD���RV�HUURV�H[LVWHQWH�QDV�ODUJXUDV�GRV�

SXOVRV�GR�VLQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�YDULDP�GH�DFRUGR�FRP�RV�tQGLFHV�GH�

PRGXODomR�HP�DPSOLWXGH�H�HP�IUHT�rQFLD�HVFROKLGRV��3RGH�VH��HQWmR��FULDU�XP�SDUkPHWUR�

SDUD�VHUYLU�FRPR�HOHPHQWR�GH�FRPSDUDomR�HQWUH�DV�GLYHUVDV�SRVVLELOLGDGHV�GH�tQGLFHV�GH�

PRGXODomR� HP� DPSOLWXGH� H� HP� IUHT�rQFLD��$� FRPELQDomR� GR� tQGLFH� GH�PRGXODomR� HP�

DPSOLWXGH�FRP�R�GH�IUHT�rQFLD�TXH�IRUQHFHU�R�PHQRU�IDWRU�GH�HUUR�LPSOLFDUi�HP�XP�VLQDO�

3:0�VHQRLGDO�FRP�PHQRU�GLVWRUomR�HP�UHODomR�DR�VLQDO�3:0�VHQRLGDO�LGHDO��(VWH�IDWRU�

GH�HUUR�ε�SRGH�VHU�DVVLP�GHILQLGR� �
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RQGH�N�UHSUHVHQWD�R�Q~PHUR�GH�SXOVRV�H[LVWHQWHV�HP�XP�SHUtRGR�GR�VLQDO�3:0�VHQRLGDO��

7 ✎✑✏ � UHSUHVHQWD� D� ODUJXUD� QRUPDOL]DGD� LGHDO� GR� Q�pVLPR� SXOVR� H�7 ✎✓✒ � UHSUHVHQWD� D� ODUJXUD�
QRUPDOL]DGD�DSUR[LPDGD�GR�Q�pVLPR�SXOVR��

3DUD�LOXVWUDU�D�SUREOHPiWLFD�GD�UHVROXomR�OLPLWDGD�GD�IRUPD�GH�JHUDomR�GLJLWDO�GH�

VLQDO�3:0�VHQRLGDO�� WRPD�VH�D�VLWXDomR�HP�TXH�R�tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�p�

LJXDO�D������H�R�tQGLFH�GH�PRGXODomR�HP�IUHT�rQFLD�p�����$�7DEHOD�����LOXVWUD�DV�ODUJXUDV�
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2EVHUYD�VH� SHOD� 7DEHOD� ����� TXH� H[LVWH� XPD� GLIHUHQoD� VLJQLILFDWLYD� HQWUH� RV�

YDORUHV�WHyULFRV�H�RV�SUiWLFRV��2�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�p�PXLWR�VLJQLILFDWLYR��

�

� 'R�TXH� IRL�DSUHVHQWDGR�QD�VHT�rQFLD�GH� WDEHODV�H�JUiILFRV�DQWHULRUHV��FRQFOXL�VH�

TXH�R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�HVWi� UHODFLRQDGR�DR�DXPHQWR�GH�IUHT�rQFLD��2�

VLQDO�3:0�VHQRLGDO�HP����N+]�QmR�DSUHVHQWRX�KDUP{QLFRV�SDUHV�HP�WRGDV�DV�VLWXDo}HV�

GH� tQGLFHV� GH�PRGXODomR�� 2� VLQDO� 3:0� VHQRLGDO� HP� ���� N+]� H� ����0+]� DSUHVHQWRX�

KDUP{QLFRV�SDUHV�HP�WRGDV�DV�VLWXDo}HV�GH�tQGLFHV�GH�PRGXODomR��e�QRWiYHO�SHODV�IRUPDV�

GH� RQGD� TXH� RV� VLQDLV� 3:0� VHQRLGDLV� HP� ���� N+]� H� ���� 0+]� HVWmR� GLVWRUFLGRV� HP�

UHODomR� DR� VLQDO� GH� ��� N+]��$� GLVWRUomR� p� FDXVDGD� SHOR� FDUUHJDPHQWR� GR�SDG� GH� VDtGD�
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2%��� �SLQR� ��� GR� &,�� SHOD� FDSDFLWkQFLD� GD� SRQWD� GH� SURYD� GR� RVFLORVFySLR�� TXH� p� GH�

��S)��'D�PHVPD�IRUPD�FRPR�IRL�IHLWR�SDUD�R�RVFLODGRU�HP�DQHO��DSUHVHQWDP�VH�DJRUD��RV�

WHPSRV�GH�VXELGD�H�GHVFLGD�GR�VLQDO�3:0�VHQRLGDO�DSyV�R�SDG�GH�VDtGD��

�

�

)LJXUD�������7HPSR�GH�VXELGD�GR�VLQDO�3:0�VHQRLGDO��

�

� 2�WHPSR�GH�VXELGD�GR�VLQDO�3:0�VHQRLGDO�DSyV�R�SDG�GH�VDtGD�2%����SLQR����GR�

&,��p�GH����QV��

� $�)LJXUD������LOXVWUD�R�WHPSR�GH�GHVFLGD���

�
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)LJXUD�������7HPSR�GH�GHVFLGD�GR�VLQDO�3:0�VHQRLGDO��

�

� 2�WHPSR�GH�GHVFLGD�GR�VLQDO�3:0�VHQRLGDO�DSyV�R�SDG�GH�VDtGD�2%����SLQR����

GR�&,��p�GH�����QV��

� 2V�VLQDLV�3:0�VHQRLGDLV�DTXL�DSUHVHQWDGRV�SRVVXHP�ODUJXUDV�PtQLPDV�GH�SXOVR�

LJXDLV�D�XP�SHUtRGR�GR�VLQDO�GH�&/2&.��$VVLP��SDUD�DV�IUHT�rQFLDV�PDLV�HOHYDGDV�������

N+]� H� ����0+]�� DV� ODUJXUDV� PtQLPDV� GH� SXOVR� VmR�� UHVSHFWLYDPHQWH�� ����QV� H� ����QV��

&RPSDUDQGR�DV� ODUJXUDV�GRV�SXOVRV� FRP�RV� WHPSRV�GH�VXELGD�H�GHVFLGD�GR�VLQDO�3:0�

VHQRLGDO��FRQFOXL�VH�TXH�RV�SXOVRV�HVWUHLWRV�SDVVDP�D�DSUHVHQWDU�IRUPDV�DSUR[LPDGDPHQWH�

WULDQJXODUHV��(VVH�IDWR�QmR�RFRUUH�SDUD�R�VLQDO�3:0�VHQRLGDO�HP����N+]��(P����N+]��R�

SXOVR�PDLV�HVWUHLWR�SRVVXL����QV��TXH�p�PXLWR�PDLRU�GR�TXH�RV�WHPSRV�GH�VXELGD�H�GHVFLGD�

GR�VLQDO�3:0�VHQRLGDO�VRPDGRV��2�DSDUHFLPHQWR�GRV�KDUP{QLFRV�SDUHV�QR�VLQDO�3:0�

VHQRLGDO�SDUD�DV�IUHT�rQFLDV�GH�����N+]�H�����0+]�VH�GHYH�DR�IDWR�GH�TXH�DV�WD[DV�GH�

VXELGD�H�GHVFLGD�GR�VLQDO�3:0�VHQRLGDO�QmR�VmR�LJXDLV�H�VmR�PXLWR�JUDQGHV�FRPSDUDGDV�

jV�PtQLPDV�ODUJXUDV�GH�SXOVR�GR�VLQDO�3:0�VHQRLGDO��&RQVLGHUH�D�VHJXLQWH�VLWXDomR��TXH�

LOXVWUD� FRPR� D� GLIHUHQoD� QDV� WD[DV� GH� VXELGD� H� GHVFLGD� GR� VLQDO� 3:0� VHQRLGDO� SRGH�

GLVWRUFr�OR��

�
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)LJXUD�������,QIOXrQFLD�GRV�WHPSRV�GH�VXELGD�H�GHVFLGD��

�

� 2EVHUYH�TXH�D�iUHD�$��p�GLIHUHQWH�GD�iUHD�$��HP�GHFRUUrQFLD�GD�GLIHUHQoD�HQWUH�

RV� WHPSRV� GH� VXELGD� H� GHVFLGD� GR� VLQDO�� $LQGD�� DV� iUHDV� HP� FLQ]D� H� HP� QHJUR� VmR�

VLJQLILFDWLYDV�VH�FRPSDUDGDV�jV�iUHDV�$��H�$���(VWD�GLIHUHQoD�HQWUH�DV�iUHDV�$��H�$��H�D�

VLJQLILFkQFLD�GDV�iUHDV�HP�FLQ]D�H�HP�QHJUR�FDXVDP�R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�

QR� VLQDO� 3:0� VHQRLGDO�� $� VLPHWULD� tPSDU� GR� VLQDO� 3:0� VHQRLGDO� GHL[D� GH� H[LVWLU� H�

KDUP{QLFRV� SDUHV� VXUJHP� >��@��$OpP�GLVVR�� R� VLQDO� SDVVD� D� DSUHVHQWDU� FRPSRQHQWH�&&�

GLIHUHQWH�GH�]HUR�GHYLGR�j�IDOWD�GH�VLPHWULD��

� (VWH�IDWR�QmR�IRL�SUHYLVWR�HP�VLPXODomR�GHYLGR�DR�IDWR�GH�TXH�QmR�VH�FRQVHJXLX�

UHDOL]DU�D�VLPXODomR�DQDOyJLFD�GR�FLUFXLWR�FRQWHQGR�RV�����IOLS�IORSV�WLSR�'��$�VLPXODomR�

WRPDYD� PXLWR� WHPSR� H� HP� WRGDV� DV� YH]HV� TXH� VH� WHQWRX� ID]HU� D� VLPXODomR� HVWD� IRL�

LQWHUURPSLGD� SRU� SUREOHPDV� QR� VRIWZDUH� TXH� HQWUDYD� HP� IDOKD� SHOD� TXDQWLGDGH� GH�

FRPSRQHQWHV�GR�FLUFXLWR��

� 0HVPR� FRP�R� DSDUHFLPHQWR�GRV� KDUP{QLFRV� SDUHV�� R� VLQDO�3:0�VHQRLGDO� FRP�

tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D������H�HP�IUHT�rQFLD�LJXDO�D����SRGH�JHUDU�XP�

VLQDO� VHQRLGDO� FRP� EDL[D� GLVWRUomR� KDUP{QLFD� VH� IRU� XWLOL]DGR� XP� ILOWUR� SDVVD�IDL[D� GH�

VHJXQGD�RUGHP��3DUD�FRPSURYDU�LVVR��EDVWD�DQDOLVDU�RV�GDGRV�GDV�7DEHODV����������H�������

�

����±�&RQYHUVRU�9�,�

�

� $�SULPHLUD�SDUWH� WHVWDGD�GR�FRQYHUVRU�9�,� IRL�D� IRQWH�GH�FRUUHQWH��$�FRUUHQWH�GH�

H[FLWDomR� VDQJ�tQHD� GHYH� DVVXPLU� XP� YDORU� GH� DSUR[LPDGDPHQWH� �µ$�� FRQIRUPH�

HVSHFLILFDomR�GR�SURMHWR��$WUDYpV�GR�SLQR����GR�&,�SRGH�VH�PHGLU�D�FRUUHQWH�GD�IRQWH�GH�

FRUUHQWH�� 2� YDORU�PHGLGR� FRP� R� DX[tOLR� GH� XP�PLFURDPSHUtPHWUR�.H\WK/H\����� p� GH�

�����µ$��2� YDORU�PHGLGR� GLIHUH� GR� YDORU� GH� SURMHWR� ��µ$���PDV� D� GLIHUHQoD� SRGH� VHU�
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H[SOLFDGD� SHOR� HVSDOKDPHQWR� GR� SURFHVVR� GH� IDEULFDomR�� 6RPHQWH� D� UHVLVWLYLGDGH� GR�

51:(//� SRGH� YDULDU� ±���� >��@�� R� TXH� Mi� SRGH�� SUDWLFDPHQWH�� H[SOLFDU� D� GLIHUHQoD�

HQFRQWUDGD��$LQGD�� VRPD�VH�R� HVSDOKDPHQWR�QD� WHQVmR�GH� OLPLDU�GR� WUDQVLVWRU� WLSR�3�GH�

FDQDO�FXUWR��TXH�p�GH�±����>��@���

� $�SRQWH�HP�+�IRL�WHVWDGD�FRQHFWDQGR�VH�XP�UHVLVWRU�GH����NΩ�DRV�SLQRV����H����

GR� &,�� TXH� p� D� VDtGD� SDUD� FRQH[mR� GD� DPRVWUD� GH� WHFLGR� VDQJ�tQHR�� )RL� XWLOL]DGR� XP�

UHVLVWRU�GH����NΩ�GHYLGR�DR�IDWR�GD�FRUUHQWH�VHU�H[WUHPDPHQWH�EDL[D��������µ$��H�QmR�

SHUPLWLU� D� OHLWXUD� GD� WHQVmR� VREUH� D� FDUJD� FRP� XP� RVFLORVFySLR� FRQYHQFLRQDO�� 1D�

FRQGLomR�GH�WHVWH��D�WHQVmR�VREUH�D�FDUJD�GHYH�WHU�DPSOLWXGH�GH��DSUR[LPDGDPHQWH����P9��

$�)LJXUD������PRVWUD�D�IRUPD�GH�RQGD�VREUH�R�UHVLVWRU�GH����NΩ��

�

�

�

)LJXUD�������7HQVmR�VREUH�D�FDUJD�GD�SRQWH�HP�+��

�

3HOD�)LJXUD�������SHUFHEH�VH�TXH�R�VLQDO�GH�WHQVmR�p��DSUR[LPDGDPHQWH��DOWHUQDGR�

H�� SRU� LVVR�� FRQFOXL�VH� TXH� R� FRQYHUVRU� 9�,� IXQFLRQD� GHYLGDPHQWH�� 2� TXH� GHVSHUWD� D�

DWHQomR�p�R�IDWR�GR�QtYHO�PpGLR�VHU�GLIHUHQWH�GH�]HUR��,GHDOPHQWH��XPD�SRQWH�HP�+�QmR�

JHUDULD�WHQV}HV�PpGLDV�GLIHUHQWHV�GH�]HUR��&RQWXGR��SHTXHQDV�GLIHUHQoDV�QDV�ODUJXUDV�GRV�
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SXOVRV� RFDVLRQDGDV� SHODV� GLIHUHQoDV� HQWUH� RV� WHPSRV�GH� VXELGD�H�GHVFLGD�� FDXVDP�QtYHO�

PpGLR�GLIHUHQWH�GH�]HUR��2EYLDPHQWH��QtYHO�&&�QXOR�p�DOJR�PXLWR�GLItFLO�GH�VH�DOFDQoDU��

DWp�PHVPR�GH�VH�PHGLU�GHYLGR�j�IRQWHV�H[WHUQDV�GH�UXtGR��3DUD�D�VLWXDomR�HP�TXH�D�FDUJD�

p� ��Ω� �YDORU� SUy[LPR� DR� GH� SURMHWR�� QmR� p� SRVVtYHO�PHGLU� RV� YDORUHV�PpGLRV� FRP�XP�

RVFLORVFySLR�FRQYHQFLRQDO��SRLV�R�QtYHO�GH�WHQVmR�QD�FDUJD�p�PXLWR�EDL[R��1mR�KDYLD�XP�

HTXLSDPHQWR�LGHDO�QR�ODERUDWyULR�SDUD�D�UHDOL]DomR�GDV�PHGLGDV�GH�QtYHO�&&�GH�VLQDLV�GH�

IUHT�rQFLD� HOHYDGD� H� FRP�QtYHLV�PXLWR� EDL[RV� GH� WHQVmR��2� � HTXLSDPHQWR� TXH�PDLV� VH�

DSUR[LPDYD� GDV� QHFHVVLGDGHV� HUD� XP� PLFURYROWtPHWUR� 758(� 506� .H\WK/H\� PRGHOR�

���$��$V�PHGLGDV� IRUDP� UHDOL]DGDV��PDV� R� QtYHO� GH� VLJQLILFkQFLD� GDV�PHGLGDV� FDXVDP�

G~YLGD��SRLV�R�PLFURYROWtPHWUR�HP�TXHVWmR�UHDOL]D�PHGLGDV�758(�506�DWp�����N+]��TXH�

p� XP� YDORU� PXLWR� DEDL[R� GR� QHFHVViULR� SDUD� UHDOL]DU� DV� PHGLGDV� GH� IRUPD� SUHFLVD��

&RQWXGR��DV�PHGLGDV�UHDOL]DGDV�HVWmR�WDEHODGDV�DEDL[R�H�VH�UHIHUHP�j�VHQyLGH�FRP�tQGLFHV�

GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D�����H�HP�IUHT�rQFLD�LJXDO�D�������

�
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� 3HORV�YDORUHV�DSUHVHQWDQGRV�QD�7DEHOD�������FRQFOXL�VH�TXH�RV�YDORUHV�GH� WHQVmR�

PpGLD�VmR�H[WUHPDPHQWH�EDL[RV�FRPSDUDGRV�j�WHQVmR�SLFR�D�SLFR�TXH�p�GH�������µ9��$�

WHQVmR�&&�WHP�YDORU�PtQLPR�GH��µ9���������GD�WHQVmR�SLFR�D�SLFR��TXDQGR�D�IUHT�rQFLD�

p�GH����N+]�H�YDORU�Pi[LPR�GH���µ9��������GD�WHQVmR�SLFR�D�SLFR��TXDQGR�D�IUHT�rQFLD�

p�GH�����0+]��$�GLIHUHQoD��FRPR�Mi�IRL�H[SOLFDGD��VH�GHYH�jV�GLIHUHQoDV�HQWUH�RV�WHPSRV�

GH� VXELGD�H�GHVFLGD�GR� VLQDO�3:0��(VVD�GLIHUHQoD�QRV� WHPSRV�GH�VXELGD�H�GHVFLGD� ID]�

FRP�TXH�D�SRQWH�HP�+�QmR�FRPXWH�GH�IRUPD�FRPSOHWDPHQWH�VLPHWULFD��FDXVDQGR�QtYHLV�

&&�SHTXHQRV��SRUpP�GLIHUHQWHV�GH�]HUR��

1mR� VH� VDEH� DR� FHUWR�� SRU� WXGR� TXH� IRL� H[SRVWR� DQWHULRUPHQWH�� TXDO� R� QtYHO�&&�

UHVXOWDQWH� UHDO� GR� VLQDO� 3:0�� 1R� HQWDQWR�� QtYHLV� LQIHULRUHV� D� ���µ9� QmR� WUD]HP�

FRPSOLFDo}HV�DR�WHFLGR�VDQJ�tQHR��SRLV�R�FLUFXLWR�IXQFLRQDUi�SRU�SHUtRGRV�H[WUHPDPHQWH�

FXUWRV��GD�RUGHP�GH����VHJXQGRV�H�SRXFDV�YH]HV�DR�GLD����D���YH]HV��>��@��
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� &RPR� Mi� IRL� GHVFULWR� HP� FDStWXORV� DQWHULRUHV�� XPD� GDV� JUDQGHV� YDQWDJHQV� GD�

H[FLWDomR�3:0�p�D�HFRQRPLD�GH�HQHUJLD�QRV�HVWiJLRV�GH�VDtGD��1R�HQWDQWR��GHSHQGHQGR�

GR�QtYHO�GH�HQHUJLD�GHVHMDGR�SDUD�VHU�WUDQVIHULGR�j�FDUJD��D�H[FLWDomR�3:0�SRGH�QmR�VHU�

D�PHOKRU�RSomR��,VWR��SRUTXH�D�HQHUJLD�FRQVXPLGD�QD�JHUDomR�GR�VLQDO�3:0�SRGH�VXSHUDU�

D�HQHUJLD�TXH�VH�SRGH�HFRQRPL]DU�QR�HVWiJLR�GH�VDtGD��,QIHOL]PHQWH��LVVR�DFRQWHFH�QHVWD�

DSOLFDomR�� 6H� JDVWD�PXLWR�PDLV� HQHUJLD� QD� JHUDomR� GR� VLQDO� 3:0�GR� TXH� p� QHFHVViULR�

SDUD� H[FLWDU� D� DPRVWUD� VDQJ�tQHD� ��µ$��� 1R� HQWDQWR�� LVVR� QmR� SURtEH� D� XWLOL]DomR� GD�

WpFQLFD� SDUD� R� SURSyVWLR� GH� PHGLGD� GD� LPSHGkQFLD� VDQJ�tQHD�� &RPR� WDPEpP� Mi� IRL�

GHVFULWR� DQWHULRUPHQWH�� R� SURMHWR� DGHTXDGR� GDV� FpOXODV� GLJLWDLV� HP� XPD� WHFQRORJLD� GH�

EDL[R�FRQVXPR�SRGH�UHGX]LU�R�FRQVXPR�GH�HQHUJLD�GH�IRUPD�H[SUHVVLYD��1RYDPHQWH��QmR�

Ki�D�GLVSRQLELOLGDGH�GH�HTXLSDPHQWRV�TXH�PHoDP�D�FRUUHQWH�PpGLD�FRQVXPLGD�SHOR�&,�GH�

IRUPD�SUHFLVD��'HYLGR� DR� FKDYHDPHQWR�GR� VLQDO�3:0�H�GR� VLQDO�GH�&/2&.��RFRUUHP�

VSLNHV�HP�DOWD�IUHT�rQFLD�RV�TXDLV�RFDVLRQDP�HUURV�GH�PHGLGD��0HVPR�DVVLP��D�SRWrQFLD�

PpGLD�FRQVXPLGD�SHOR�&,�IRL�PHGLGD�FRP�DX[tOLR�GR�PLOLDPSHUtPHWUR�.H\WKOH\����$�H�

RV�VHJXLQWHV�YDORUHV�IRUDP�REWLGRV��
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� $�SRWrQFLD�GR�&,� IRL�FDOFXODGD�SDUD� WUrV�EORFRV� IXQFLRQDLV��RVFLODGRU�HP�

DQHO��UHJLVWUDGRU�GH�GHVORFDPHQWR�H�GLYLVRU�GH�IUHT�rQFLDV��2V�SDGV�GH�VDtGD��SLQRV����H�

���� GR� WLSR� 2%��� VmR� XWLOL]DGRV� SDUD� PRQLWRUDomR� GRV� VLQDLV� 3:0� H� &/2&.�
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3:0� p� DOWDPHQWH� LQIOXHQFLDGR� SHORV� tQGLFHV� GH� PRGXODomR� HP� DPSOLWXGH� H� HP�

IUHT�rQFLD�� $OpP� GLVVR�� IRL� FRPSURYDGD� D� YDQWDJHP� GD� H[FLWDomR� 3:0� IUHQWH� j�

H[FLWDo}HV� OLQHDUHV� TXDQWR� j� HILFLrQFLD� HQHUJpWLFD� GHVGH� TXH� XPD� WHFQRORJLD� GH� EDL[R�
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H�GH�FiOFXORV�IRUDP�DSUHVHQWDGRV��3HORV�UHVXOWDGRV�REWLGRV�SRU�VLPXODomR�H�SRU�FiOFXORV��

QRWRX�VH�TXH�R� VLQDO�3:0�VHQRLGDO� JHUDGR�FRQWLQKD�GLVWRUo}HV�GH�KDUP{QLFRV� tPSDUHV�

HP�EDQGDV� ODWHUDLV�j�FRPSRQHQWH� IXQGDPHQWDO�HP�GHFRUUrQFLD�GD�UHVROXomR� OLPLWDGD�GR�

PpWRGR� GH� JHUDomR� GR� VLQDO� LPSOHPHQWDGR�� 8PD� WHQWDWLYD� SDUD� UHGX]LU� R� SUREOHPD� GH�

UHVROXomR� OLPLWDGD� H�� FRQVHT�HQWHPHQWH�� GD� GLVWRUomR� KDUP{QLFD� DGLFLRQDO�� VHULD� DGRWDU�
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GLIHUHQWHV�H��DLQGD��VmR�VLJQLILFDWLYRV�TXDQGR�FRPSDUDGRV�jV�ODUJXUDV�GRV�SXOVRV�GR�VLQDO�

3:0�VHQRLGDO� HP� IUHT�rQFLDV�PDLV� HOHYDGDV�� 6H� R� VLQDO� 3:0� IRVVH� WHVWDGR� QR�PRGR�
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