
����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��

�

�
�



� Y�

�
�

$*5$'(&,0(1726�

�
�
�
�

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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�

$�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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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�
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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  �����
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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�

QRUPDOL]DGDV� LGHDO� H� DSUR[LPDGD� GRV� SXOVRV� GR� VLQDO� 3:0� VHQRLGDO� EHP� FRPR� D�

VRPDWyULD� GH� IOLS�IORSV�� R� Q~PHUR� GRV� SXOVRV�� VHXV� HVWDGRV� H� R� YDORU� GR� IDWRU� GH� HUUR�

FDOFXODGR�SHOD�(TXDomR������

�

�

�

�

�

�



� ��

7DEHOD������/DUJXUDV�LGHDLV�H�DSUR[LPDGDV�GRV�SXOVRV�SDUD�P ✒  �����H�P✔  ����
✕✗✖✙✘✛✚✗✜ ✢✂✚✂✣✥✤✧✦★✜ ✣✪✩✑✫ ✣✪✩✛✬

✭ ✮ ✯✂✰ ✮✲✱✑✱✴✳✵✭ ✯
✶ ✭ ✱✵✰ ✭✸✷✑✹✑✹✑✮ ✱
✺ ✮ ✶✵✰ ✮✑✺✑✺✲✶✴✳ ✶
✯ ✭ ✻✥✰ ✻✑✺✲✶✴✺✑✻ ✷
✳ ✮ ✮✥✰ ✷✛✯✼✭✸✺✑✳ ✭
✱ ✭ ✷✥✰ ✶✴✷✑✺✲✶✴✳ ✷
✻ ✮ ✮✥✰ ✷✛✯✼✭✸✺✑✳ ✭
✷ ✭ ✻✥✰ ✻✑✺✲✶✴✺✑✻ ✷
✹ ✮ ✶✵✰ ✮✑✺✑✺✲✶✴✳ ✶
✭✸✮ ✭ ✱✵✰ ✭✸✷✑✹✑✹✑✮ ✱
✭✑✭ ✮ ✯✂✰ ✮✲✱✑✱✴✳✵✭ ✯
✭✽✶ ✭ ✯✂✰ ✮✑✳✲✱✲✯✾✹ ✯
✭✸✺ ✮ ✱✵✰ ✭✸✷✑✹✑✹✑✮ ✱
✭✡✯ ✭ ✶✵✰ ✮✑✺✑✺✲✶✴✳ ✶
✭✸✳ ✮ ✻✥✰ ✻✑✺✲✶✴✺✑✻ ✷
✭✽✱ ✭ ✮✥✰ ✷✛✯✼✭✸✺✑✳ ✭
✭✸✻ ✮ ✷✥✰ ✶✴✷✑✺✲✶✴✳ ✷
✭✸✷ ✭ ✮✥✰ ✷✛✯✼✭✸✺✑✳ ✭
✭✸✹ ✮ ✻✥✰ ✻✑✺✲✶✴✺✑✻ ✷
✶✴✮ ✭ ✶✵✰ ✮✑✺✑✺✲✶✴✳ ✶
✶✂✭ ✮ ✱✵✰ ✭✸✷✑✹✑✹✑✮ ✱
✶✑✶ ✭ ✯✂✰ ✮✑✳✲✱✲✯✾✹ ✯

✚✗✜❀✿❁✤❃❂ ✭✸✮✑✮ ✭✸✮✑✮
✢✗❄✙❄★✜❅❂ ✮✥✰ ✺✑✹✑✺✑✷✲✱

�

�

3DUD�REWHU�R�YDORU�GD�ODUJXUD�GRV�SXOVRV�HP�XQLGDGHV�GH�WHPSR��EDVWD�PXOWLSOLFDU�

RV� YDORUHV� QRUPDOL]DGRV� GDV� ODUJXUDV� GRV� SXOVRV� SRU� �����I ❆ �� RQGH� I ❆ � p� D� IUHT�rQFLD�GD�
FRPSRQHQWH�IXQGDPHQWDO�D�VHU�JHUDGD��

2�VLQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�p�DSUHVHQWDGR�D�VHJXLU�QD�)LJXUD������



� ��

❇ ❈☞❇❊❉✓❇●❋✛❇■❍✲❇●❏✛❇●❑✓❇▼▲✸❇❊◆✓❇❊❖✓❇P❈✡❇✓❇
◗ ❉

◗ ❈

❇

❈

❉

❘ ❙
❚❯❱ ❲
❳❨ ❩
❬❭❪

❫
�

)LJXUD������6LQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�±��P ✒  �����H�P✔  ����
�

2� HL[R� ;� GR� JUiILFR� DFLPD� FRUUHVSRQGH� DRV� IOLS�IORSV� GR� UHJLVWUDGRU�� $VVLP�� R�

FyGLJR�D�VHU�DUPD]HQDGR�GHYH�VHJXLU�D�VHJXLQWH�VHT�rQFLD��RV�IOLS�IORSV�GD�SULPHLUD�DWp�D�

TXDUWD� SRVLomR� DFXPXODP� HVWDGR� �� �����9��� GD� TXLQWD� DWp� D� GpFLPD� SRVLomR� DFXPXODP�

HVWDGR��������9���GD�GpFLPD�SULPHLUD�DWp�D�GpFLPD�VHJXQGD��DFXPXODP��������9��H�DVVLP�

SRU� GLDQWH� DWp� D� FHQWpVLPD� SRVLomR�� 2V� ���� IOLS�IORSV� DUPD]HQDP�� HQWmR�� R� FyGLJR�

FRUUHVSRQGHQWH� D� XP� SHUtRGR� GH� VLQDO� 3:0� VHQRLGDO� FRP� tQGLFH� GH� PRGXODomR� HP�

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

DSUR[LPDGDPHQWH�� SRLV� R� IDWRU� GH� HUUR� QmR� p� ]HUR� ±� R� IDWRU� GH� HUUR� FDOFXODGR� SHOD�

(TXDomR�����p�ε ���������

$SUHVHQWD�VH�� DJRUD�� R� HVSHFWUR� GH� IUHT�rQFLDV� GR� VLQDO� 3:0� VHQRLGDO� JHUDGR�

GLJLWDOPHQWH�DSUHVHQWDGR�QD�)LJXUD������



� ��

❴✑❵ ❴ ❴✴❵ ❛ ❴✑❵ ❜ ❴✴❵ ❝ ❴✑❵ ❞ ❡✓❵ ❴
❴✑❵ ❴

❴✑❵ ❢

❡✸❵ ❴

❡✸❵ ❢

❛✑❵ ❴

❛✑❵ ❢

❣ ❤
✐❥❦ ❧
♠♥ ♦
♣qr

s✉t ✈✂✇✪①✾②✪③✥④✥⑤ ⑥⑧⑦⑩⑨❷❶❹❸✥❺
�

)LJXUD������(VSHFWUR�GH�IUHT�rQFLDV�GR�VLQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�

FRP�P ✒  �����H�P✔  ����
�

$�DPSOLWXGH�GD�IXQGDPHQWDO�p�������9��TXH�p�DSUR[LPDGDPHQWH�LJXDO�DR�tQGLFH�GH�

PRGXODomR� HP� DPSOLWXGH� GH� ����� YH]HV� ���9�� +i� R� DSDUHFLPHQWR� GR� ��R�� ��R� H� ��R�

KDUP{QLFRV� FRP�DV� DPSOLWXGHV�GH�������9��������9�H�������9��2EVHUYD�VH�TXH�R���R�

KDUP{QLFR� WHP� VXD� DPSOLWXGH� GLPLQXtGD� H� RXWURV� KDUP{QLFRV� HP� EDQGDV� ODWHUDLV� j�

IXQGDPHQWDO�VXUJHP��LVVR�VH�FRPSDUDGR�D�XPD�VLWXDomR�GH�LGHDOLGDGH���

&RQWLQXDQGR�D�SUREOHPiWLFD�GH�UHVROXomR�OLPLWDGD�H�SDUD�YHULILFDU�D�VLJQLILFkQFLD�

GR� SDUkPHWUR� IDWRU� GH� HUUR� ε�� WRPD�VH� RXWUD� VLWXDomR� FRP� tQGLFH� GH� PRGXODomR� HP�

DPSOLWXGH� LJXDO� D� ����� H� tQGLFH� GH�PRGXODomR� HP� IUHT�rQFLD� LJXDO� D� ����$�7DEHOD� ����

DEDL[R� LOXVWUD� DV� ODUJXUDV� QRUPDOL]DGDV� LGHDO� H� DSUR[LPDGD� GRV� SXOVRV� GR� VLQDO� 3:0�

VHQRLGDO�EHP�FRPR�D�VRPDWyULD�GH�IOLS�IORSV��R�Q~PHUR�GRV�SXOVRV��VHXV�HVWDGRV�H�R�YDORU�

GR�IDWRU�GH�HUUR�FDOFXODGR�SHOD�(TXDomR������

�

�

�

�

�

�

I ❻  ���
QI ❻  ����

�����

�



� ��

�7DEHOD������/DUJXUDV�LGHDLV�H�DSUR[LPDGDV�GRV�SXOVRV�SDUD�P ✒  �����H�P✔  ����
✕✗✖✙✘✛✚✗✜ ✢✂✚✂✣✥✤✧✦★✜ ✣✪✩✑✫ ✣✪✩✛✬

✭ ✮ ✺✥✰ ✮✲✱✲✯✾✹✑✮ ✺
✶ ✭ ✯✂✰ ✶✴✺✲✱✴✻✑✷ ✯
✺ ✮ ✭✲✰ ✹✲✶✴✺✑✮✑✷ ✶
✯ ✭ ✳✥✰ ✶✑✶✴✷✑✺✑✻ ✳
✳ ✮ ✭✲✰ ✮✑✳✵✭✽✱✴✷ ✭
✱ ✭ ✳✥✰ ✷✑✻✑✹✛✯✼✭ ✱
✻ ✮ ✮✥✰ ✳✲✱✴✮✑✹✑✮ ✭
✷ ✭ ✱✵✰ ✭✑✭✸✹✑✻✑✹ ✱
✹ ✮ ✮✥✰ ✳✲✱✴✮✑✹✑✮ ✭
✭✸✮ ✭ ✳✥✰ ✷✑✻✑✹✛✯✼✭ ✱
✭✑✭ ✮ ✭✲✰ ✮✑✳✵✭✽✱✴✷ ✭
✭✽✶ ✭ ✳✥✰ ✶✑✶✴✷✑✺✑✻ ✳
✭✸✺ ✮ ✭✲✰ ✹✲✶✴✺✑✮✑✷ ✶
✭✡✯ ✭ ✯✂✰ ✶✴✺✲✱✴✻✑✷ ✯
✭✸✳ ✮ ✺✥✰ ✮✲✱✲✯✾✹✑✮ ✺
✭✽✱ ✭ ✺✥✰ ✮✑✳✛✯✾✷✑✹ ✺
✭✸✻ ✮ ✯✂✰ ✶✴✺✲✱✴✻✑✷ ✯
✭✸✷ ✭ ✭✲✰ ✹✲✶✴✺✑✮✑✷ ✶
✭✸✹ ✮ ✳✥✰ ✶✑✶✴✷✑✺✑✻ ✳
✶✴✮ ✭ ✭✲✰ ✮✑✳✵✭✽✱✴✷ ✭
✶✂✭ ✮ ✳✥✰ ✷✑✻✑✹✛✯✼✭ ✱
✶✑✶ ✭ ✮✥✰ ✳✲✱✴✮✑✹✑✮ ✭
✶✴✺ ✮ ✱✵✰ ✭✑✭✸✹✑✻✑✹ ✱
✶✲✯ ✭ ✮✥✰ ✳✲✱✴✮✑✹✑✮ ✭
✶✴✳ ✮ ✳✥✰ ✷✑✻✑✹✛✯✼✭ ✱
✶✑✱ ✭ ✭✲✰ ✮✑✳✵✭✽✱✴✷ ✭
✶✴✻ ✮ ✳✥✰ ✶✑✶✴✷✑✺✑✻ ✳
✶✴✷ ✭ ✭✲✰ ✹✲✶✴✺✑✮✑✷ ✶
✶✴✹ ✮ ✯✂✰ ✶✴✺✲✱✴✻✑✷ ✯
✺✑✮ ✭ ✺✥✰ ✮✑✳✛✯✾✷✑✹ ✺

✚✗✜❀✿❁✤❃❂ ✭✸✮✑✮ ✭✸✮✑✮
✢✗❄✙❄★✜❅❂ ✭✲✰ ✳✑✻✑✷✛✯✾✹

�

�

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

LJXDLV�D������H�����UHVSHFWLYDPHQWH��DSUHVHQWRX�XP�IDWRU�GH�HUUR�ε ���������$QDOLVD�VH��

DJRUD��D�IRUPD�GH�RQGD�GR�VLQDO�H�VHX�HVSHFWUR�GH�IUHT�rQFLDV��

�

�



� ��

❴ ❡☞❴❊❛✓❴ ❴■❜✲❴●❢✛❴●❝✓❴ ❴❊❞✓❴ ❴P❡✡❴✓❴
❛

❡

❴

❡

❛

❣ ❤
✐❥❦ ❧
♠♥ ♦
♣qr

�

)LJXUD������6LQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�±��P ✒  �����H�P✔  ����
�

❼✑❽ ❼ ❼✑❽ ❾ ❼✴❽ ❿ ❼✴❽ ➀ ❼✴❽ ➁ ➂✓❽ ❼
❼✑❽ ❼

❼✑❽ ➃

➂✸❽ ❼

➂✸❽ ➃

❾✑❽ ❼

➄ ➅
➆➇➈ ➉ ➊
➋ ➌
➍➎➏

➐★➑ ➒✂➓✪➔✾→✪➣✥↔✥↕ ➙⑧➛⑩➜❷➝❹➞✥➟
�

)LJXUD������(VSHFWUR�GH�IUHT�rQFLDV�GR�VLQDO�3:0�VHQRLGDO�JHUDGR�GLJLWDOPHQWH�

FRP�P ✒  �����H�P✔  ����
�

$�DPSOLWXGH�GD�IXQGDPHQWDO�p��������9��TXH�p�DSUR[LPDGDPHQWH�LJXDO�DR�tQGLFH�

GH�PRGXODomR� HP� DPSOLWXGH� GH� ����� YH]HV� ���9�� SRUpP�� VH� DIDVWD�PDLV� HP� UHODomR� DR�

FDVR�DQWHULRU�RQGH�P✔  ����+i�R�DSDUHFLPHQWR�GR���R����R����R����R�H����R�KDUP{QLFRV�FRP�
DV�DPSOLWXGHV�GH�������9��������9��������9��������9�H�������9��UHVSHFWLYDPHQWH��



� ��

2EVHUYD�VH� TXH�R����R�KDUP{QLFR� WHP�VXD�DPSOLWXGH�GLPLQXtGD� VH� FRPSDUDGD�D�

XPD�VLWXDomR�GH�LGHDOLGDGH�H�TXH�Ki�R�VXUJLPHQWR�GH�PDLV�KDUP{QLFRV�HP�EDQGDV�ODWHUDLV�

j�IXQGDPHQWDO��LVVR�VH�FRPSDUDGR�D�XPD�VLWXDomR�GH�LGHDOLGDGH���

&RQFOXL�VH�� GDV� GXDV� VLWXDo}HV� H[SRVWDV� DQWHULRUPHQWH�� TXH� VH� R� IDWRU� HUUR�ε� IRU�

PDLRU��PDLV�GLVWDQWH�GR�FRPSRUWDPHQWR�LGHDO�GR�VLQDO�3:0�VHQRLGDO�HVWDUi�R�VLQDO�3:0�

VHQRLGDO�JHUDGR�GLJLWDOPHQWH��4XDQWR�PDLRU�R�IDWRU�GH�HUUR��PDLRUHV�VHUmR�DV�DPSOLWXGHV�

GRV� KDUP{QLFRV� HP� EDQGDV� ODWHUDLV� j� IXQGDPHQWDO�� SUHMXGLFDQGR� D� LPSOHPHQWDomR� GR�

ILOWUR� VHOHWLYR� SDUD� H[WUDomR� GD� LQIRUPDomR� GD� FRPSRQHQWH� IXQGDPHQWDO� H�� DLQGD�� D�

DPSOLWXGH� GD� FRPSRQHQWH� IXQGDPHQWDO� GLPLQXL�� 'HYH�VH�� SRUWDQWR�� SDUD� R� FLUFXLWR�

SURMHWDGR�� HVFROKHU� RV� tQGLFHV� GH� PRGXODomR� HP� DPSOLWXGH� H� HP� IUHT�rQFLD� TXH�

SURSRUFLRQDP� D� PHQRU� GLVWRUomR� KDUP{QLFD� �KDUP{QLFRV� HP� EDQGDV� ODWHUDLV� j�

IXQGDPHQWDO�FRP�PHQRU�LQWHQVLGDGH��H�D�PDLRU�DPSOLWXGH�GD�FRPSRQHQWH�IXQGDPHQWDO��

3DUD�FDOFXODU�DV�DPSOLWXGHV�GDV�FRPSRQHQWHV�KDUP{QLFDV�GR�VLQDO�3:0�VHQRLGDO��

EDVWD�GHVHQYROYHU�R�VLQDO�3:0�VHQRLGDO�HP�VpULH�GH�)RXULHU��&RQVLGHUDQGR�R�VLQDO�3:0�

VHQRLGDO�PRGXODGR�FRP�tQGLFH�GH�PRGXODomR�HP�IUHT�rQFLD�tPSDU��WHP�VH�VLPHWULD�tPSDU�

>�@��RX�VHMD��

���� [I[I −−=− � � � ����������������������

�

� 1D� )LJXUD� ����� WRPDQGR�VH� R� HL[R� LPDJLQiULR� TXH� SDVVD� SRU�; ��� SHUFHEH�VH� D�

VLPHWULD� tPSDU� GR� VLQDO� 3:0� VHQRLGDO� PRGXODGR� FRP� tQGLFH� GH� PRGXODomR� HP�

IUHT�rQFLD�tPSDU��P✔  �����



� ��

➠ ➡✲➢ ➠ ➤✓➢ ➢ ➤✓➢ ➡✲➢➠ ➥

➠ ➤

➠➧➦

➢

➦

➤

➥

➨ ➩ ➫➭

➯
�

)LJXUD������3HUtRGR�GH�VLQDO�3:0�VHQRLGDO�FRP�P✔ �tPSDU��VLPHWULD�tPSDU��
�

7HP�VH��SRUWDQWR��TXH�RV�FRHILFLHQWHV�D ✎ �GD�VpULH�GH�)RXULHU�VmR�QXORV��RX�VHMD��
�

�=∴ ➲D �

�

2V�FRHILFLHQWHV�E ✎ �GD�VpULH�GH�)RXULHU�SRGHP�VHU�DVVLP�FDOFXODGRV��
�

GW
7

QW
VHQWI

7
E

➳

➳➵ ∫
+

−







=

➸

➸
�

��
� π

� � ����������������������

�

7�p�R�SHUtRGR�GD�IXQomR�H�Q�p�R�Q~PHUR�GR�KDUP{QLFR��

� �

2�VLQDO�3:0�VHQRLGDO�SRGH�VHU�HVFULWR�GD�IRUPD�VHJXLQWH��

�



� ��

�����

��
������������VH����������

���

���

����

�����

��
���������������������������������VH����������

�

��
������������������������������������������VH�������

��

➺➻➺➺➻➺

➻➺➺

➺























+++++<<++++

++−<<+

+−<<−

=

➼➼➾➽➽➼ 77���77
7
�W7���77

7
�$

77
7

W7
7

��$

7
7

W
7
�$

WI ����������

�

RQGH�N�p�R�Q~PHUR�GH�SXOVRV�GR�VLQDO�3:0�VHQRLGDO�HP�XP�SHUtRGR�H�$�D�DPSOLWXGH�GRV�

SXOVRV��

�

�� 'HVHQYROYHQGR��WHP�VH��

�

















+





−+






+






−= ∫∫∫

+++−

++−

++−

+−

+−

−

➚➪

➪

➪

➪

➪

➪

➶➹

➶➹

➶➹

➹

➹
�����

����

➘➘➘➘

➘➘➘

➘➘➘

➘➘

➘➘

➘➴ GW
7

QW
$VHQGW

7

QW
$VHQGW

7

QW
$VHQ

7
E

πππ

�























+








−








=

++−

+−

+−

−

�����
�

�
FRV

�

�
FRV

�

➷➬

➬

➬ ➮

➮

➮

➮

➱➱➱

➱➱

➱➱

➱
✃

7

Q

7

QW

7

Q

7

QW

7

$
E

π

π

π

π

�
















+






−






=

++−

+−

+−

−

�����
�

FRV
�

FRV

❐❒

❒

❒ ❮

❮

❮

❮

❰❰❰

❰❰
❰❰

❰Ï
7

QW

7

QW

Q

$
E

ππ
π

� ����������������������

�

$�IXQomR�I�W��SRGH�VHU�DVVLP�HVFULWD��

�

∑
∞

=






= Ð �

�� Ñ Ñ
7

QW
VHQEWI

π
� � ����������������������



� ��

3RUWDQWR��SDUD�VH�GHWHUPLQDU�DV�DPSOLWXGHV�GR�KDUP{QLFRV�GR�VLQDO�3:0�VHQRLGDO��

EDVWD�FDOFXODU�RV�FRHILFLHQWHV�GD�VpULH�GH�)RXULHU��RX�VHMD��RV�FRHILFLHQWHV�E Ò ��
$� VHJXLU�� SDUD� WUrV� VLWXDo}HV� GH� tQGLFHV� GH� PRGXODomR� HP� DPSOLWXGH� H� HP�

IUHT�rQFLD� p� DSUHVHQWDGD� D� 7DEHOD� ���� TXH� FRQWpP� DV� DPSOLWXGHV� GRV� SULQFLSDLV�

KDUP{QLFRV� GR� VLQDO� 3:0� VHQRLGDO� H� R� IDWRU� GH� HUUR�� 2V� KDUP{QLFRV� SDUHV� VmR�

GHVSUH]tYHLV� SRLV� RV� tQGLFHV� GH� PRGXODomR� HP� IUHT�rQFLD� VmR� tPSDUHV� H� RV� HUURV� QDV�

ODUJXUDV�GRV�SXOVRV�QmR�RFDVLRQDP�R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�VLJQLILFDWLYRV��

�

7DEHOD������$PSOLWXGHV�GH�KDUP{QLFRV�H�IDWRUHV�GH�HUUR��

Ó Ô Õ Ö × Ø Ô✸Ô ÔÙÕ ÔÙÖ ÔÙ× Ú✛Û Û Ü
Ý❹Þ➧ß✛ØàÚ❃Ý❃á✂ß✓â✛ã ä✓Ö Ô✡å Ö✸×✸Õ✸â â✛å â✸æ✑ÔÙæ â✛å â✸â✸â✽ç â✛å ç✸ç✽è✛æ ç✲å è✸è✾Ô➾ç â✛å Ö✽ä✽è✸è â✛å â✸Õ✑Ô➾ä â✛å â✸â✸â✸â Ô✡å â✑ÔÙÕ✸Ø â✛å ç✓Õ✸×✸Ø
Ý❹Þ➧ß✾Ô✸Ô✪Ú❃Ý❃á✂ß✓â✛ã æ✸â ç✲å â✸æ✸Ø✡è â✛å â✸Ö✸Õ✸â â✛å â✽ä✸ç✓Ö â✛å â✑Ôéè✓ä â✛å è✛Õ✸â✸Ø Ô✡å Ø✸Õ✡è✓ç â✛å ä✓Ø✸Ø✽ä â✛å ÔÙ×✡è✛× â✛å â✸Ø✸Ö✸Ø â✛å ç✽è✛Ø✸â
Ý❹Þ➧ß✾ÔÙÖ✧Ú❃Ý❃á✂ß✓â✛ã ×✸Ö Ô✡å Ø✸×✸æ✸Ø â✛å â✸Ø✸Õ✸Ø â✛å ÔÙÕ✸æ✸Õ â✛å â✸Õ✑ÔÙÖ â✛å â✸æ✸×✡è â✛å ÔÙÕ✸×✽ç â✛å Ô➾ä✓Ø✸Ö Ô✡å Ø✸Ø✸Õ✽ç â✛å æ✸Õ✡è✓ç â✛å Ö✸Ø✸â✸æ

�

�

� 2EVHUYD�VH� SHOD� 7DEHOD� ���� TXH� R� PHQRU� IDWRU� GH� HUUR� RFRUUH� SDUD� tQGLFH� GH�

PRGXODomR� HP� DPSOLWXGH� LJXDO� D� ����� H� HP� IUHT�rQFLD� LJXDO� D� ��� 3RUpP�� SDUD� HVWD�

VLWXDomR�� D� DPSOLWXGH� GD� FRPSRQHQWH� IXQGDPHQWDO� �VLQDO� PRGXODQWH�� p� PHQRU� H� D�

SRUWDGRUD�HVWi�PDLV�SUy[LPD�GD�FRPSRQHQWH�IXQGDPHQWDO��3DUD�XP�PHVPR�WLSR�GH�ILOWUR�

HVVD� VLWXDomR� SRVVLELOLWD� PHQRU� DWHQXDomR� GD� SRUWDGRUD� HP� UHODomR� j� FRPSRQHQWH�

IXQGDPHQWDO��-i�SDUD�D�VLWXDomR�HP�TXH�R�tQGLFH�GH�PRGXODomR�HP�IUHT�rQFLD�p�LJXDO�D����

H�HP�DPSOLWXGH�LJXDO�D�������R�IDWRU�GH�HUUR�p�JUDQGH�H�HVVH�IDWR�LPSOLFD�HP�FRPSRQHQWHV�

KDUP{QLFDV� HQWUH� D� FRPSRQHQWH� IXQGDPHQWDO� H� D� SRUWDGRUD� FRP� DPSOLWXGHV� PDLV�

VLJQLILFDWLYDV��$�PHOKRU�VLWXDomR�RFRUUH�SDUD�tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D�

����� H� HP� IUHT�rQFLD� LJXDO� D� ���� 1HVVD� VLWXDomR�� RV� KDUP{QLFRV� H[LVWHQWHV� HQWUH� D�

FRPSRQHQWH� IXQGDPHQWDO� H� D� SRUWDGRUD� �FRPSRQHQWH� GH� FKDYHDPHQWR�� WrP� DPSOLWXGHV�

PHQRV�VLJQLILFDWLYDV���

� $�VHJXLU��D�7DEHOD�����FRQWpP�DV�DWHQXDo}HV�HP�G%�GRV�SULQFLSDLV�KDUP{QLFRV�GR�

VLQDO�3:0�VHQRLGDO�HP�UHODomR�j�FRPSRQHQWH�IXQGDPHQWDO�QDV�WUrV�VLWXDo}HV�DQWHULRUHV��

�

�

�

�



� ��

7DEHOD������$WHQXDomR�HP�G%�GRV�SULQFLSDLV�KDUP{QLFRV�HP�UHODomR�j�

FRPSRQHQWH�IXQGDPHQWDO��

ê✴ë ì✲í✾î✲ê✑ï✸ð✑ñóò ô✑õ✴ö ÷✽øúù✴û ÷✽øúù✴ü ÷✽øúù✴ý ÷✽øúù✴þ ÷✽øúù✂÷✑÷ ÷✽øúù✂÷✸û ÷✽øúù✂÷✸ü ÷✽øúù✂÷✸ý
ÿ✁�✄✂✾þ✆☎ ÿ ê✝✂✟✞✡✠ ☛✴ü ☞ ü✡✌ ☛✎✍✑✏✎☛ ý✒✍✡✌ ✞✑✏✾þ✑þ ÷✓☛✔✌ ✍✑þ✒✍ ☞ ø û✡✌ ✍✵÷✸ý✑ý ✍✡✌ þ✒✞✑û ☞

� � �ÿ✁�✄✂✼÷✑÷✕☎ ÿ ê✝✂✟✞✡✠ ✍✒✞ û✵÷✖✌ þ✵÷✸ü✒✞ û✒✞✡✌ ✏✟✍✖☛✎✞ ✏✾û✡✌ ✞✑þ✑û✒✍ ÷✸û✡✌ ý✵÷ ☞ ü ✞✡✌ ☛✴ý✒✞✑ý þ✡✌ ü✒✞✑û ☞ ø
�ÿ✁�✄✂✼÷✸ü✗☎ ÿ ê✝✂✟✞✡✠ ý✑ü ☞ ☛✔✌ ✏✾ý✒✍✑þ ☞ û✡✌ ÷✑÷✸û✑þ û✑ü✡✌ þ✑ü✑✏✒✏ ☞ ý✡✌ ✞✑þ✑û✑ü ☞ û✡✌ ÷✘✍ ☞ ü ☞ ÷✖✌ û✑✏✾û✒✍ ø ✞✡✌ ✞✖☛ ☞ ü ý✡✌ ü✒✞✑û✑✏

�

�

8P�ILOWUR�SDVVD�IDL[D�TXH�SURGX]D�XPD�DWHQXDomR�GH���G%�GHF�SRGH�VHU�XWLOL]DGR�

SDUD� H[WUDomR� GD� FRPSRQHQWH� IXQGDPHQWDO� I ✙ �� &RQVLGHUH� D� )LJXUD� ���� TXH� DSUHVHQWD� D�
UHVSRVWD�GR�ILOWUR�SDVVD�IDL[D�UHIHULGR��

�

�

�

�

�

�

�

�

�

)LJXUD������&DUDFWHUtVWLFD�GH�XP�ILOWUR�SDVVD�IDL[D�GH�VHJXQGD�RUGHP��

�

� 2�JDQKR��\�GR�ILOWUR�QD�IUHT�rQFLD�QI ✙ �SRGH�VHU�FDOFXODGD�DVVLP��
�

�ORJORJ�ORJ��ORJ

��

−
=

−
−

Q

\
�

�

Q\ ORJ��−= � � � ����������������������

�

$� 7DEHOD� ���� FRQWpP� D� DWHQXDomR� HP� G%� TXH� R� ILOWUR� SDVVD�IDL[D� GH� VHJXQGD�

RUGHP�SRGH�SURSRUFLRQDU�DRV�KDUP{QLFRV�tPSDUHV�GR�VLQDO�3:0�VHQRLGDO��

�

�

I
I ✚ ��I ✚

��

���

G%�

\

QI ✚



� ��

7DEHOD������$WHQXDo}HV�GR�ILOWUR�SDVVD�IDL[D�GH�VHJXQGD�RUGHP�HP�G%��

✛ ✜ ✢ ✣ ✤ ✥ ✜✖✜ ✜✓✢ ✜✓✣ ✜✓✤
✦✒✧ ★✩✛✎✪✑✦✖✫✓✬✖✭✯✮✗✰ ✱✖✲✖✳ ✴✟✵ ✴✖✴✖✴✖✴✶✜✓✥✟✵ ✴✖✷✩✸✒✥✺✹✒✤✟✵ ✥✖✣✖✷✖✷✺✢✖✢✟✵ ✷✖✴✖✢✖✥✺✢✖✷✟✵ ✜✼✻✖✥✖✤✽✸✔✜✑✵ ✻✒✣✖✣✖✤✾✸✖✸✔✵ ✣✖✣✖✤✖✤✾✸✎✤✟✵ ✴✩✸✎✢✖✤✾✸✎✥✟✵ ✹✔✜✓✷✑✴

�

�

$�XWLOL]DomR�GR�ILOWUR�FXMD�UHVSRVWD�p�DSUHVHQWDGD�QD�7DEHOD�����SDUD�ILOWUDJHP�GH�

XP� VLQDO� 3:0� VHQRLGDO� SRGH� SURSRUFLRQDU� DWHQXDo}HV� PDLRUHV� GRV� KDUP{QLFRV� HP�

UHODomR�j�FRPSRQHQWH�IXQGDPHQWDO��$�7DEHOD�����DSUHVHQWD�DV�DWHQXDo}HV�UHVXOWDQWHV�GRV�

KDUP{QLFRV�GR�VLQDO�3:0�VHQRLGDO�SHOD�XWLOL]DomR�GR�ILOWUR�FXMD�UHVSRVWD�p�DSUHVHQWDGD�

QD�7DEHOD������

7DEHOD������$WHQXDomR�UHVXOWDQWH�GRV�KDUP{QLFRV��

✿✎❀ ❁✖❂✟❃✖✿✒❄✘❅✒❆❈❇ ❉✒❊✎❋ ●✓❍❏■✎❑ ●✓❍❏■✎▲ ●✓❍❏■✎▼ ●✓❍❏■✎◆ ●✓❍❏■❖●✒● ●✓❍❏■❖●✘❑ ●✓❍❏■❖●✘▲ ●✓❍❏■❖●✘▼
P✁◗✄❘✟◆✆❙❚P✁✿✝❘✟❯✡❱ ❲✎▲ ❳✒❳❖❨ ▼✖❲✎◆✒▲ ●✘❯✖❲ ❨ ❯✒❯✒❩✒▼ ▲✒❯ ❨ ▼✒❯✖❬✒❬ ❑ ❳❖❨ ❑✒▲✖❬✎❯ ▲✒❯ ❨ ▲✒▲✒❩✒◆
P✁◗✄❘❭●✒●✕❙❚P✁✿✝❘✟❯✡❱ ❩✒❯ ▲✒❯ ❨ ◆✒◆✒◆✒◆ ▲✒❩ ❨ ❳✒❳✒❳ ❩ ▼✖❲ ❨ ❩✒◆✒▼✒▼ ▲✔● ❨ ❩✒❩✖❬✒❬ ❳ ❬ ❨ ❑✖❬✒❲ ❳ ▲ ❳❖❨ ❯✖❲✎❯✒◆
P✁◗✄❘❭●✘▲✗❙❚P✁✿✝❘✟❯✡❱ ▼✒▲ ❳ ▲ ❨ ▲✖❲✎❑✒❩ ▲✔● ❨ ❯✒▼✖❬✎▼ ❲✎◆ ❨ ▼✒▲✒❩✒❑ ❲✎▲ ❨ ❬✒❲✎❑✖❬ ❲ ❳❖❨ ❩✒❑✒❩✖❬ ❲✎▲ ❨ ◆✒❯✔●✘▲ ❳ ❲ ❨ ◆✒❩✔●✒● ▲✖❲ ❨ ▼✖❬❖● ❳

�

�

� 3DUD�D� VLWXDomR�HP�TXH�R� tQGLFH�GH�PRGXODomR�HP�IUHT�rQFLD�p� LJXDO�D����H�HP�

DPSOLWXGH�LJXDO�D�������WHP�VH�TXH�D�SRUWDGRUD�WHP�DPSOLWXGH�UHGX]LGD�GH�����YH]HV�HP�

UHODomR�j�FRPSRQHQWH�IXQGDPHQWDO��

� &RQFOXL�VH��SRUWDQWR��TXH�D�XWLOL]DomR�GH�XP�VLQDO�GH�&/2&.�FRP�IUHT�rQFLD�����

YH]HV�D�IUHT�rQFLD�GD�FRPSRQHQWH�IXQGDPHQWDO�DOLDGD�j�FRPSRVLomR�GH�XP�VKLIW�UHJLVWHU�

FRP� ���� IOLS�IORSV� H� j� XWLOL]DomR� GH� XP� ILOWUR� SDVVD�IDL[D� GH� VHJXQGD� RUGHP�� SRGH�

SURSRUFLRQDU� D� JHUDomR� GH� VLQDLV� VHQRLGDLV� FRP� EDL[D� GLVWRUomR� KDUP{QLFD�� $� PHQRU�

GLVWRUomR� RFRUUH� SDUD�P❪  ��� H�P ❫  ������3RUpP�� VLQDLV�3:0�VHQRLGDLV�PRGXODGRV� FRP�

RXWURV�YDORUHV�GH�P❪ �H�P ❫ �SRGHP�VHU�JHUDGRV�SHOD�VLPSOHV�SURJUDPDomR�GR�VKLIW�UHJLVWHU��
VHP�QR�HQWDQWR�SULPDU�SHOD�PLQLPL]DomR�GD�GLVWRUomR�KDUP{QLFD�ILQDO��

� $� VHJXLU�� VmR� DSUHVHQWDGRV� RV� GLDJUDPDV� HVTXHPiWLFRV� GR� UHJLVWUDGRU� GH�

GHVORFDPHQWR�HODERUDGRV�HP�DPELHQWH�0HQWRU�*UDSKLFV�FRP�FpOXODV�GD�$06��

�



� ��

�

)LJXUD�������&pOXOD���')(;���±�VKLIW�UHJLVWHU��

�

�

�

)LJXUD�������&pOXOD�')(��;�GR�VKLIW�UHJLVWHU��

�

�

�

)LJXUD�������&pOXOD�')(��;B41�GR�VKLIW�UHJLVWHU��



� ��

� $� )LJXUD� ����� DSUHVHQWD� R� OD\RXW� GR� VKLIW�UHJLVWHU� HODERUDGR� FRP� R� VRIWZDUH�

0HQWRU�*UDSKLFV��$�iUHD�RFXSDGD�SHOR�VKLIW�UHJLVWHU�p�GH������PP
❴
�����µP�[����µP���

�

�

�

)LJXUD�������/D\RXW�GD�PDWUL]�GH�����IOLS�IORSV�WLSR�'�±�VKLIW�UHJLVWHU��

�

�

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

�

� 2�RVFLODGRU��FRPR�Mi�IRL�GHVFULWR�DQWHULRUPHQWH��QmR�SRGH�VHU�H[WHUQR�SRU�TXHVW}HV�

GH� PLQLDWXUL]DomR�� 2� RVFLODGRU� RQ�FKLS� FRQVWUXtGR� p� XP� RVFLODGRU� HP� DQHO� �ULQJ�

RVFLOODWRU�� FRQVWLWXtGR� DSHQDV� SRU� XP� Q~PHUR� tPSDU� PDLRU� GR� TXH� XP� GH� SRUWDV�

LQYHUVRUDV�HP�FDVFDWD�H�HP�FLUFXLWR�IHFKDGR��2�SULQFtSLR�GH�IXQFLRQDPHQWR�GH�XP�ULQJ�

RVFLOODWRU�SRGH�VHU�H[SOLFDGR�WHQGR�FRPR�EDVH�D�)LJXUD������DEDL[R��

�

�

�

�



� ��

�

�

�

�

�

�

�

)LJXUD�������5LQJ�RVFLOODWRU��

� �

6H� HP�XP�GDGR� LQVWDQWH� GH� WHPSR� W ❵ � R� SRQWR�$� DSUHVHQWDU� HVWDGR���� R� SRQWR�%�
DSUHVHQWDUi�HVWDGR���QR�LQVWDQWH�W ❵ �W ❛ ��FRP�W ❛ �VHQGR�R�WHPSR�GH�DWUDVR�GD�SRUWD�LQYHUVRUD��
'HVVH�PRGR��VH�R�SRQWR�%�DSUHVHQWD�HVWDGR���HP�W ❵ �W ❛ �HQWmR�R�SRQWR�&�DSUHVHQWDUi�HVWDGR�
��HP�W ❵ ��W ❛ �H�R�SRQWR�'�HVWDGR���HP�W ❵ ��W ❛✎❜ �&RPR�RV�SRQWRV�$�H�'�VmR�R�PHVPR�SRQWR��
GHVFRQVLGHUDQGR�R�DWUDVR�GH�SURSDJDomR�GH�'�SDUD�$�H�FRQVLGHUDQGR�1 ���R�SRQWR�$��TXH�

QR�LQVWDQWH�W ❵ �DSUHVHQWDYD�HVWDGR����PXGD�SDUD�R�HVWDGR���DSyV��W ❛ ��$VVLP��DSyV�QRYRV��W ❛ �
XQLGDGHV�GH�WHPSR��R�SRQWR�$�YROWDUi�D�DSUHVHQWDU�HVWDGR����GHWHUPLQDQGR�XP�SHUtRGR�GH�

RVFLODomR�GH��W ❛✎❜ �$VVLP��D�HVWUXWXUD�DFLPD�RVFLOD�HP�XPD�IUHT�rQFLD�LJXDO�D�I ���W ❛ ���
2�SULQFtSLR�GH�IXQFLRQDPHQWR�GR�RVFLODGRU�HP�DQHO�SRGH�VHU�HQWHQGLGR�SHOR�TXH�

IRL� H[SRVWR� DQWHULRUPHQWH�� FRQVLGHUDQGR� DOJXPDV� LGHDOLGDGHV�� RX� VHMD�� R� WHPSR� GH�

SURSDJDomR� GR� VLQDO� p� LJXDO� SDUD� WRGDV� DV� SRUWDV� LQYHUVRUDV�� 1R� HQWDQWR�� QD� SUiWLFD�� R�

FiOFXOR�GD�IUHT�rQFLD�GH�RVFLODomR�GH�XP�RVFLODGRU�HP�DQHO�p�PDLV�FRPSOH[R��2�WHPSR�GH�

SURSDJDomR�GR�VLQDO�QmR�p�LJXDO�SDUD�WRGDV�DV�SRUWDV�LQYHUVRUDV�FRQVWLWXLQWHV�GR�RVFLODGRU�

HP� DQHO�� 9iULRV� IDWRUHV� LQIOXHQFLDP� DV� GLIHUHQoDV� GR� DWUDVR� GDV� SRUWDV� LQYHUVRUDV� WDLV�

FRPR� GHVYLRV� GR� SURFHVVR� GH� IDEULFDomR�� WHPSHUDWXUD�� WD[D� GH� YDULDomR� GR� VLQDO� QD�

HQWUDGD�GH�FDGD�SRUWD�H�YDORU�GD�FDUJD�FRQHFWDGD�j�VDtGD�GH�FDGD�SRUWD�LQYHUVRUD�>�@�>��@�

>��@�>��@�>��@��3HOR�IDWR�GR�FLUFXLWR�SRGHU�ILFDU�QR�LQWHULRU�GR�FRUSR�KXPDQR��MXQWR�D�XP�

PDUFD�SDVVR� RQGH� D� WHPSHUDWXUD� p� DSUR[LPDGDPHQWH� FRQVWDQWH�� R� IDWRU� GH� YDULDomR� GR�

DWUDVR�GH�XPD�SRUWD�LQYHUVRUD�SHOR�HIHLWR�GD�WHPSHUDWXUD�QmR�VHUi�FRQVLGHUDGR�QR�SURMHWR�

GR�RVFLODGRU�RQ�FKLS�H��SRUWDQWR��VmR�GHVFRQVLGHUDGDV�YDULDo}HV�GH�IUHT�rQFLD�SRU�HIHLWR�

WpUPLFR�� $VVLP�� R� SURMHWR� GR� RVFLODGRU� HP� DQHO� GHYH�� DOpP� GH� FRQVLGHUDU� D� IDL[D� GH�

YDULDomR� GH� IUHT�rQFLD� HVSHFLILFDGD� �6HomR� ����� SDUD� SURSRUFLRQDU� D� PHGLGD� GD�

BBBBBBBBBBBBB� B�B�B�B�B�B�BBBBBBB�BBBBBB�

� �� 1�

&/2&.�$ % & '�



� ��

LPSHGkQFLD� VDQJ�tQHD� HP� WUrV� IUHT�rQFLDV�� SHUPLWLU� DMXVWHV� ILQRV� GH� IUHT�rQFLD� SDUD�

FRPSHQVDU� DV�SRVVtYHLV�GLIHUHQoDV�GHFRUULGDV�GRV�GHVYLRV�GR�SURFHVVR�GH� IDEULFDomR�GR�

&,��

2�RVFLODGRU�HP�DQHO�p�FRQVWUXtGR�SRU�FpOXODV�GD�HPSUHVD�$06�±�SRUWDV�LQYHUVRUDV�

GR�WLSR�,1���,7���WUL�VWDWH��H�XPD�SRUWD�1$1'�GR�WLSR�1$���SDUD�FRQWUROH�/,*$�'(6/��

GR� RVFLODGRU�� YLVDQGR� HFRQRPLD� GH� HQHUJLD� QRV� SHUtRGRV� GH� WHPSR� HP� TXH� QmR� VmR�

UHDOL]DGDV�PHGLGDV�GD� LPSHGkQFLD��$V�FDUDFWHUtVWLFDV�GDV�FpOXODV�GD�$06�HQFRQWUDP�VH�

QD�UHIHUrQFLD�>��@��2�Q~PHUR�GH�SRUWDV�LQYHUVRUDV�FRQVWLWXLQWHV�GR�RVFLODGRU�HP�DQHO�SDUD�

JHUDU�DV�IUHT�rQFLDV�GHVHMDGDV�H�SHUPLWLU�DMXVWHV�ILQRV�GH�IUHT�rQFLD�IRL�REWLGR�DWUDYpV�GH�

VLPXODomR�Mi�TXH�R�FiOFXOR��FRPR�IRL�GLWR�DQWHULRUPHQWH��p�FRPSOH[R���

$�)LJXUD������D�VHJXLU�LOXVWUD�XP�RVFLODGRU�HP�DQHO�FRP�1�LQYHUVRUHV�HP�FDVFDWD��

�

�

�

�

�

�

�

�

�

�

�

)LJXUD�������5LQJ�RVFLOODWRU�FRP�1�LQYHUVRUHV�HP�FDVFDWD��

�

3RU� VLPXODomR�� FRQVLGHUDQGR� SDUkPHWURV� FRP� YDORUHV� WtSLFRV�� IRUDP� REWLGRV� RV�

VHJXLQWHV� UHVXOWDGRV� TXH� VmR� DSUR[LPDGRV� DRV� HVSHFLILFDGRV�� SDUD� JHUDomR� GR� VLQDO� GH�

&/2&.�FRP�IUHT�rQFLD�LJXDO�D���0+]�VmR�QHFHVViULRV����LQYHUVRUHV�HP�DQHO�PDLV�XPD�

GLYLVmR�SRU����QD�IUHT�rQFLD��3DUD����0+]�VmR�QHFHVViULRV����LQYHUVRUHV�HP�DQHO�H�SDUD�

����0+]�VmR�QHFHVViULRV����LQYHUVRUHV�HP�DQHO��$�VHJXLU��SDUD�YHULILFDU�RV�UHVXOWDGRV�GH�

VLPXODomR��UHDOL]D�VH�R�FiOFXOR�GR�WHPSR�GH�DWUDVR�PpGLR�GRV�LQYHUVRUHV�FRQVWLWXLQWHV�GR�

RVFLODGRU�HP�DQHO�SDUD�FRQIURQWDU�RV�UHVXOWDGRV���

9''�

966�

�� �� �� 1�
&/2&.�



� ��

3HORV�UHVXOWDGRV�GD�VLPXODomR��RV�YDORUHV�PpGLRV�REWLGRV�SDUD�D�WD[D�GH�VXELGD�H�

GHVFLGD�GR�VLQDO�GH�&/2&.���W ❝ ��HP�FDGD�IUHT�rQFLD�VmR�������SV�SDUD���0+]�������SV�

SDUD����0+]�H������SV�SDUD�����0+]��$�FDSDFLWkQFLD�GH�FDUJD�GH�XPD�SRUWD�OyJLFD�HP�

XP� RVFLODGRU� HP� DQHO� p�� DSUR[LPDGDPHQWH�� D� FDSDFLWkQFLD� GH� HQWUDGD� GD� SRUWD� OyJLFD�

VHJXLQWH� >�@� >�@� >��@� >��@� >��@� >��@� >��@�� $VVLP� VHQGR�� SRGH�VH� REWHU� XP� FLUFXLWR�

HTXLYDOHQWH�IRUPDGR�SRU�XP�~QLFR�LQYHUVRU�SDUD�DX[LOLDU�QR�FiOFXOR�GR�WHPSR�GH�DWUDVR�

PpGLR�GH�XPD�SRUWD�LQYHUVRUD�HP�XP�RVFLODGRU�HP�DQHO��$�)LJXUD������D�VHJXLU�LOXVWUD�R�

FLUFXLWR�HTXLYDOHQWH���

�

�

�

�

�

�

�

�

�

�

)LJXUD�������&LUFXLWR�HTXLYDOHQWH�SDUD�FiOFXOR�GR�DWUDVR�PpGLR�GH�XP�LQYHUVRU��

�

'HVSUH]DQGR�VH�DV�FDSDFLWkQFLDV�SDUDVLWDV��D�FDSDFLWkQFLD�GH�VDtGD�HTXLYDOHQWH�& ❞ �
SDUD�XPD�FpOXOD�,1��GD�$06�QR�RVFLODGRU�HP�DQHO�FRQVWUXtGR�p��HQWmR�>��@��

�

I)��=❡& �

�

2� DWUDVR� GH� XPD� SRUWD� LQYHUVRUD� SRGH� VHU� GHWHUPLQDGR� SHOD� VHJXLQWH� H[SUHVVmR�

>��@�>��@��

❢❣✐❤❣ .&WW += � � � � ����������

� �

RQGH� R� SDUkPHWUR� W ❛ � p� R� DWUDVR� GD� SRUWD� LQYHUVRUD�� W ❛✒❥ � p� R� DWUDVR� LQWUtQVLFR� GD� SRUWD�
LQYHUVRUD��.�p�R�IDWRU�GH�IDQRXW�H�& ❞ �p�D�FDSDFLWkQFLD�GH�FDUJD�GD�SRUWD�LQYHUVRUD��$VVLP��

& ❦

9''�

966�

9 ❥ 9 ❞



� ��

EDVHDQGR�VH�HP�YDORUHV�SUiWLFRV�DSUHVHQWDGRV�SHOD�$06�HP�VHX�GDWDVKHHW�>��@��SRGH�VH�

FDOFXODU�RV�SDUkPHWURV�W ❛✒❥ �H�.�SDUD�DSyV�VH�GHWHUPLQDU�R�DWUDVR�GD�SRUWD�LQYHUVRUD�,1���
�

�,,����������������������

�,���������������������� ❧❏♠♥
❧❏♠♥

.W

.W

♦✐♣
♦✐♣

−−

−−

+=

+=
�

�

� 6XEWUDLQGR�D�HTXDomR�,�GD�HTXDomR�,,��WHP�VH��

�

V�)��������

������

�������

�������������

q❏r
s

sq❏r

=

=

=

−

−

−−

.

.

.

�

�

� &RP� R� YDORU� GH� .� GHWHUPLQDGR�� SRGH�VH� FDOFXODU� R� DWUDVR� LQWUtQVLFR� GD� SRUWD�

LQYHUVRUD�,1����

SV�������

������������������
t✈✉✇

=

×−= −−

①✐②

①✐②

W

W

�

�

� (QWmR��SRGH�VH�FDOFXODU�R�DWUDVR�W ③ �GD�SRUWD�LQYHUVRUD�,1���
�

SV������

���������������������
④✈⑤④❏⑥

=

×+= −−

⑦

⑦

W

W

�

�

�� &RP�R�YDORU�GR�DWUDVR�GD�SRUWD�GHWHUPLQDGR��SRGH�VH�FDOFXODU�R�Q~PHUR�GH�SRUWDV�

LQYHUVRUDV�GR�RVFLODGRU�HP�DQHO�SDUD�D�JHUDomR�GDV�WUrV�IUHT�rQFLD�GH�LQWHUHVVH��

3DUD�IUHT�rQFLD�GH���0+]��FRQVLGHUDU�GLYLVmR�GH�IUHT�rQFLD�SRU������WHP�VH��

�



� ��

��

�����������

������ ⑧❏⑨
⑩

=

××
= −

−

1

1

� � ����������������������

�

&RPR� VH� SRGH� REVHUYDU�� R� UHVXOWDGR� FDOFXODGR� p� SUy[LPR� GR� YDORU� REWLGR� SRU�

VLPXODomR��������

3DUD�IUHT�rQFLD�GH����0+]��WHP�VH��

�

�

��

���������

������� ❶❏❷
❸

=

×
= −

−

1

1

� � ���������������������

�

&RPR�VH�SRGH�REVHUYDU��R� UHVXOWDGR�FDOFXODGR�p�PXLWR�SUy[LPR�GR�YDORU�REWLGR�

SRU�VLPXODomR�������

�

3DUD�IUHT�rQFLD�GH�����0+]��WHP�VH��

�

��

���������

������� ❶❏❷
❸

=

×
= −

−

1

1

� � ���������������������

�

&RPR�VH�SRGH�REVHUYDU��R� UHVXOWDGR�FDOFXODGR�p�PXLWR�SUy[LPR�GR�YDORU�REWLGR�

SRU�VLPXODomR�������

� 2EVHUYD�VH�SHORV�UHVXOWDGRV�FDOFXODGRV�SHODV�(TXDo}HV�����������H������TXH�H[LVWH�

XPD�DSUR[LPDomR�VLJQLILFDWLYD�HQWUH�RV�UHVXOWDGRV�FDOFXODGRV�H�RV�VLPXODGRV�SDUD�WRGDV�

DV� IUHT�rQFLDV� ��� 0+]�� ��� 0+]� H� ����0+]��� 1R� HQWDQWR�� VDEH�VH� TXH� R� Q~PHUR� GH�

LQYHUVRUHV�GR�RVFLODGRU�HP�DQHO�REWLGR�SRU�FiOFXOR�H�SRU�VLPXODomR�SRGH�VHU�GLIHUHQWH�GR�

Q~PHUR� QHFHVViULR� QD� SUiWLFD�� 9iULRV� IDWRUHV� SRGHP� FRQWULEXLU� SDUD� XPD� SRVVtYHO�



� ��

GLIHUHQoD�HQWUH�RV�UHVXOWDGRV�FDOFXODGRV�H�VLPXODGRV�GRV�SUiWLFRV��2�SULPHLUR�GHOHV�SRGH�

VH� UHODFLRQDU� jV� FDSDFLWkQFLDV� SDUDVLWDV� QmR� FRQVLGHUDGDV� QR� FiOFXOR� H� QD� VLPXODomR��2�

VHJXQGR� SRGH� VH� UHODFLRQDU� DRV� GHVYLRV� GH� IDEULFDomR� GR� &,�� 2V� GHVYLRV� SRGHP� HVWDU�

SUHVHQWHV�QD�UHVLVWrQFLD�GRV�GUHQRV�GDV�SRUWDV�LQYHUVRUDV��QD�HVSHVVXUD�GR�y[LGR�GH�JDWH�

GRV� WUDQVLVWRUHV� GDV� SRUWDV� LQYHUVRUDV� H� QDV� GLPHQV}HV� GRV� WUDQVLVWRUHV��2V� WUDQVLVWRUHV�

VmR� FRQVWUXtGRV�� SUDWLFDPHQWH�� QDV� GLPHQV}HV� PtQLPDV�� R� TXH� DJUDYD� RV� HIHLWRV� GRV�

GHVYLRV� GH� IDEULFDomR�� %DVHDQGR�VH� QR� PDQXDO� GD� WHFQRORJLD� GD� $06� >��@�� R�

HVSDOKDPHQWR�Pi[LPR�SRVVtYHO�LPSOLFD�HP�XPD�YDULDomR�GH�FDSDFLWkQFLD�GH�JDWH�GH������

DSUR[LPDGDPHQWH��$VVLP��R�RVFLODGRU�HP�DQHO�D�VHU�SURMHWDGR�GHYH�OHYDU�HP�FRQVLGHUDomR�

R� HVSDOKDPHQWR� SRVVtYHO� H� R� HIHLWR� GDV� FDSDFLWkQFLDV� SDUDVLWDV�� 2� RVFLODGRU� HP� DQHO�

SURMHWDGR�GHYH��DWUDYpV�GH�DMXVWHV��SHUPLWLU�D�JHUDomR�GDV�WUrV�IUHT�rQFLD�GH�LQWHUHVVH��2�

DMXVWH�p�REWLGR�DWUDYpV�GD�LQVHUomR�RX�UHWLUDGD�GH�SRUWDV�LQYHUVRUDV�GR�RVFLODGRU��

$V�SUy[LPDV�RLWR�ILJXUDV�FRUUHVSRQGHP�DRV�GLDJUDPDV�HVTXHPiWLFRV�GR�RVFLODGRU�

RQ�FKLS��ULQJ�RVFLOODWRU���

�

�

)LJXUD�������&pOXOD�5,1*�±�ULQJ�RVFLOODWRU��

�

2� HVTXHPD� LOXVWUDGR� SHOD� )LJXUD� ����� UHIHUH�VH� DR� RVFLODGRU� HP� DQHO� �ULQJ�

RVFLOODWRU��TXH�p�FRPSRVWR�SRU���EORFRV�GH�LQYHUVRUHV��FDGD�EORFR�DSUHVHQWDQGR�����������

����������������LQYHUVRUHV�UHVSHFWLYDPHQWH���XPD�SRUWD�LQYHUVRUD�H�XPD�SRUWD�1$1'��



� ��

&DGD� EORFR� GH� LQYHUVRUHV� SRVVXL� D� SRVVLELOLGDGH� GH� DWLYDomR�GHVDWLYDomR�� R� TXH�

SRVVLELOLWD�R�DMXVWH�GH�IUHT�rQFLD��

�

)LJXUD�������&pOXOD�,19�;B(��

�

$�FpOXOD�,19�;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH���SRUWDV�LQYHUVRUDV���

�

�

)LJXUD�������&pOXOD�,19�;B(��

�

$�FpOXOD�,19�;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH���SRUWDV�LQYHUVRUDV���

�

�

�

)LJXUD�������&pOXOD�,19��;B(��

�

$�FpOXOD�,19��;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH����SRUWDV�LQYHUVRUDV���

�



� ��

�

)LJXUD�������&pOXOD�,19��;B(��

�

$�FpOXOD�,19��;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH����SRUWDV�LQYHUVRUDV���

�

�

�

)LJXUD�������&pOXOD�,19��;B(��

�

$�FpOXOD�,19��;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH����SRUWDV�LQYHUVRUDV���

�



� ��

�

)LJXUD�������&pOXOD�,19��;B(��

�

$�FpOXOD�,19��;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH����SRUWDV�LQYHUVRUDV���

�

�

)LJXUD�������&pOXOD�,19���;B(��

�



� ��

$�FpOXOD�,19���;B(�SRGH�SURSRUFLRQDU�XP�DWUDVR�GH�����SRUWDV�LQYHUVRUDV���

�

� 2�RVFLODGRU�HP�DQHO�SRGH�VHU�FRQILJXUDGR�GH�PRGR�D�FRQWHU�GH���D�����LQYHUVRUHV�

HP� DQHO� FRP�SDVVR�Pi[LPR� GH� �� LQYHUVRUHV��2� Q~PHUR�GH� LQYHUVRUHV� GR�RVFLODGRU� HP�

DQHO� SRGH� SHUPLWLU� R� DMXVWH� GH� IUHT�rQFLD� PHVPR� FRP� D� RFRUUrQFLD� GR� Pi[LPR�

HVSDOKDPHQWR�� 3DUD� JHUDomR� GH� IUHT�rQFLDV� PDLV� EDL[DV�� XP� GLYLVRU� GH� IUHT�rQFLD�

VtQFURQR� IRL� FRQVWUXtGR�� SRVVLELOLWDQGR� D� GLYLVmR� GD� IUHT�rQFLD� GH� RVFLODomR� GR� ULQJ�

RVFLOODWRU� SRU� ��� ��� ��� ���� ��� RX� ��� YH]HV�� $� VHJXLU�� D� )LJXUD� ����� LOXVWUD� R� GLDJUDPD�

HVTXHPiWLFR�GR�GLYLVRU�VtQFURQR��

�

�

�

)LJXUD�������'LYLVRU�GH�IUHT�rQFLDV�VtQFURQR��

�

$V�VDtGDV�GR�GLYLVRU�GH� IUHT�rQFLDV�VmR�PXOWLSOH[DGDV�H�R�FyGLJR�GH�VHOHomR�GR�

FDQDO�p�FRQILJXUDGR�SHODV�SRUWDV�&B6���&B6��H�&B6���DV�TXDLV�SRGHP�VHU�YLVXDOL]DGDV�QD�

)LJXUD������FRUUHVSRQGHQWH�DR�GLDJUDPD�HVTXHPiWLFR�JHUDO�GR�FLUFXLWR��

�$� 7DEHOD� ���� DEDL[R� FRQWpP� RV� FyGLJRV� QHFHVViULRV� SDUD� FRQILJXUDomR� GR�

RVFLODGRU�RQ�FKLS�SDUD�JHUDU�DV�WUrV�IUHT�rQFLDV�HVSHFLILFDGDV��

�

�

�

�



� ��

7DEHOD������&yGLJRV�SDUD�FRQILJXUDomR�GR�RVFLODGRU�RQ�FKLS�QDV�IUHT�rQFLDV�

HVSHFLILFDGDV��

❹❭❺✡❻❖❼ ❹❽❺✟❻✝❾ ❹❭❺✡❻✔❿ ❹❭❺✡❻❖➀ ❹❽❺✟❻✡➁ ❹❭❺✡❻❖➂ ❹❭❺✡❻✔➃ ❹❽❺✔➄➅❼ ❹❭❺❖➄➆❾ ❹❭❺❖➄❽❿
➇➉➈✒❿✁➊❚➋❽➌ ❼ ❾ ❼ ❾ ❼ ❾ ❼ ❾ ❼ ❾
➇➍➈✟➎✖❼❚➊❚➋➅➌ ❼ ❾ ❾ ❾ ❾ ❼ ❼ ❼ ❼ ❼
➇ ➈❖❾✓❿✎❼❚➊❚➋❽➌ ❼ ❾ ❾ ❾ ❼ ❼ ❼ ❼ ❼ ❼

�

�

$V� )LJXUDV� ������ ����� H� ����� LOXVWUDP� DV� IRUPDV� GH� RQGD� GR� VLQDO� GH� &/2&.�

REWLGDV� SRU� VLPXODomR� HP�DPELHQWH�$&&86,0�GR�VRIWZDUH�0(1725�*5$3+,&6��2�

SULPHLUR�JUiILFR�GH�FDGD�ILJXUD�FRUUHVSRQGH�DR�VLQDO�&/2&.�DQWHV�GR�3$'�GH�VDtGD�H�R�

VHJXQGR��DSyV�R�3$'�GH�VDtGD��

�

�

)LJXUD�������6LQDO�GH�&/2&.��I ������0+]�≅��0+]��

�

�



� ��

�

�

)LJXUD�������6LQDO�GH�&/2&.��I ������0+]�≅����0+]��

�

�

�

)LJXUD�������6LQDO�GH�&/2&.��I �������0+]�≅�����0+]�

�



� ��

&RPR� SRGH� VHU� REVHUYDGR� SHORV� JUiILFRV� DFLPD�� TXH� UHSUHVHQWDP� RV� VLQDLV� GH�

&/2&.��D�IUHT�rQFLD�QmR�p�H[DWDPHQWH�LJXDO�j�HVSHFLILFDGD��LVWR�SRUTXH�H[LVWH�UHVROXomR�

OLPLWDGD�GH�DMXVWH�GD�IUHT�rQFLD��0DV��RV�YDORUHV�GH�IUHT�rQFLD�REWLGRV�VmR�VDWLVIDWyULRV�H�

QmR�SUHMXGLFDP�D�PHGLGD�GH�LPSHGkQFLD�VDQJ�tQHD��

$� )LJXUD� ����� DSUHVHQWD� R� OD\RXW� GR� RVFLODGRU� HP� DQHO� FRP� R� GLYLGRU� GH�

IUHT�rQFLD�� $� iUHD� RFXSDGD� SHOR� RVFLODGRU� HP� DQHO� H� R� GLYLVRU� GH� IUHT�rQFLD� p� GH�

�����PP
➏
�����µP�[����µP���

�

�

�

)LJXUD�������/D\RXW�GR�RVFLODGRU�HP�DQHO�H�GLYLVRU�GH�IUHT�rQFLD��

�

����±�3URMHWR�GR�FRQYHUVRU�9�,�

�

� 2�FRQYHUVRU�9�,��WHQVmR�FRUUHQWH��WHP�D�IXQomR�GH�FRQYHUWHU�RV�SXOVRV�GH�WHQVmR�

GR�VLQDO�3:0�VHQRLGDO�HP�SXOVRV�GH�FRUUHQWH��$�FRQYHUVmR�9�,�VH�ID]�QHFHVViULD�SRU�GRLV�

PRWLYRV�EiVLFRV��SRVVLELOLWDU�D�H[FLWDomR�GD�FDUJD��VDQJXH��FRP�XP�QtYHO�GH�FRUUHQWH�SUp�

GHWHUPLQDGR� HQWUH� �µ$� H� ��µ$� � GH�PRGR� D� QmR� SURYRFDU� GDQRV� DR� WHFLGR� VDQJ�tQHR��

$LQGD��D�H[FLWDomR�HP�PRGR�FRUUHQWH�DMXGD�D�PLQLPL]DU�D�FRPSRQHQWH�&&�GH�H[FLWDomR�

VH�FRPSDUDGD�DR�PRGR�GH�H[FLWDomR�HP�PRGR�WHQVmR�RQGH�RV�HIHLWRV�GRV�GHVFDVDPHQWRV�



� ��

GRV� FRPSRQHQWHV� H� GD� SRVVtYHO� IDOWD� GH� VLPHWULD� GD� WHQVmR� GH� DOLPHQWDomR� SRGHP�

LQWURGX]LU�QtYHLV�&&�VLJQLILFDWLYRV��

� 2� FRQYHUVRU�9�,� p� FRQVWLWXtGR� EDVLFDPHQWH� GH� XPD� IRQWH� GH� FRUUHQWH� H� GH� GRLV�

SDUHV� GH� WUDQVLVWRUHV� IRUPDQGR� XP� HVWiJLR� HP� SRQWH� FRPSOHWD��$� FRUUHQWH� JHUDGD� SHOD�

IRQWH�GH�FRUUHQWH�p�HVSHOKDGD�H�DOLPHQWD�D�SRQWH�GH�WUDQVLVWRUHV�RQGH�D�FDUJD�p�FRQHFWDGD���

$�)LJXUD������UHIHUH�VH�DR�FRQYHUVRU�9�,�LPSOHPHQWDGR��

�

�

)LJXUD�������&RYHUVRU�9�,��

�

$�VHJXLU�p�DSUHVHQWDGR�R�FiOFXOR�GR�UHVLVWRU�GH�SRODUL]DomR�GD�IRQWH�GH�FRUUHQWH�

SDUD�XPD�FRUUHQWH�GH��µ$��

5

9
,

➐➒➑−
=
�

�� � � ���������������������

➓
���

�����
−×

−
=5 �

�

Ω= N����5 �

�



� ��

� 3HORV�GDGRV�GD�$06��D�UHVLVWrQFLD�GH�IROKD�GR�UHVLVWRU�51:(//�p���NΩ��7HP�VH�

TXH�� SDUD� ���� NΩ�� p� QHFHVViULR� TXH� R� WUDQVLVWRU� WHQKD�:�/ ����� (VFROKH�VH�/ �µP� H�

: ����µP��$V�GLPHQV}HV�GRV�WUDQVLVWRUHV�GD�SRQWH�HP�+�IRUDP�GHWHUPLQDGRV�DWUDYpV�GH�

VLPXODomR��DWHQWDQGR�SHOR�WHPSR�GH�UHVSRVWD�GD�FKDYHV�H�FDSDFLGDGH�GH�GULYH�SDUD�TXH�R�

VLQDO�WHQKD�ERD�UHVSRVWD�IUHQWH�j�FDSDFLWkQFLD�GR�SDG�GH�VDtGD��$�VLPXODomR�IRUQHFHX�RV�

VHJXLQWHV�YDORUHV��:�/ ���SDUD�RV�WUDQVLVWRUHV�1�H�3��VHQGR�/ �µP�H�: ��µP��

� 2� UHVLVWRU� 51:(//� IRL� XWLOL]DGR� SHOR� IDWR� GH� TXH� HVWH� RFXSD� PHQRV� iUHD�� 2�

LQFRQYHQLHQWH�GR�UHVLVWRU�51:(//�p�R�DOWR�FRHILFLHQWH�WpUPLFR�������� ➔
→
�.��1R�HQWDQWR��

FRPR� R� FLUFXLWR� p� FRQVWUXtGR� SDUD� RSHUDU� HP� DPELHQWH� FRP� WHPSHUDWXUD� FRQWURODGD�� R�

UHVLVWRU�51:(//�WHP�ERD�IXQFLRQDOLGDGH�� �

$�)LJXUD������DSUHVHQWD�R�OD\RXW�GR�FRQYHUVRU�9�,��LQFOXLQGR�D�IRQWH�GH�FRUUHQWH�

FRP� R� UHVLVWRU� 51:(//� H� D� SRQWH� HP� +�� $� iUHD� RFXSDGD� SHOR� FRQYHUVRU� 9�,� p� GH�

DSUR[LPDGDPHQWH������PP
➣
�����µP�[����µP���

�

�

�

)LJXUD�������/D\RXW�GR�FRQYHUVRU�9�,��

�

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

�

� 3DUD�FDOFXODU�R�FRQVXPR�GH�HQHUJLD�JHUDO�GR�&,��SRGH�VH�FDOFXODU�R�FRQVXPR�GH�

SRWrQFLD� GH� FDGD� EORFR� GR� &,� VHSDUDGDPHQWH� H� GHSRLV� VRPi�ODV� SDUD� REWHU� R� FRQVXPR�

WRWDO��2V�GRLV�EORFRV�TXH�FRQVRPHP�SRWrQFLD�VLJQLILFDWLYD�VmR�R�VKLIW�UHJLVWHU�H�R�ULQJ�

RVFLOODWRU� FRP� R� GLYLVRU� GH� IUHT�rQFLD� VtQFURQR�� 9DOH� UHVVDOWDU� TXH� R� FiOFXOR� VHUi�

UHDOL]DGR�EDVHDQGR�VH�HP�LQIRUPDo}HV�IRUQHFLGDV�SHOD�$06��



� ��

� 2�VKLIW�UHJLVWHU�p�IRUPDGR�SRU�����IOLS�IORSV�GR�WLSR�')(��2�FRQVXPR�GH�SRWrQFLD�

GH�FDGD� IOLS�IORS�p�GH�������µ:�0+]��&RPR�Mi�VH�VDEH��TXDQWR�PDLRU�IRU�R�Q~PHUR�GH�

WUDQVLo}HV� GR� VLQDO�3:0�HP�XP�SHUtRGR��PDLRU� VHUi�R� FRQVXPR�GH�SRWrQFLD��(QWmR��R�

FRQVXPR� GH� SRWrQFLD� p� SURSRUFLRQDO� DR� tQGLFH� GH�PRGXODomR� HP� IUHT�rQFLD�� Mi� TXH� R�

Q~PHUR�GH� WUDQVLo}HV�GR�VLQDO�3:0�HP�XP�SHUtRGR�p�R�GREUR�GR�tQGLFH�GH�PRGXODomR�

HP� IUHT�rQFLD�� 3DUD� R� FiOFXOR� GR� FRQVXPR� GH� SRWrQFLD� GR� VKLIW�UHJLVWHU� �3 ↔✘↕ �� WHP�VH��
HQWmR���

➙➛➒➜ ➝✐➞✐➟➠✈➡ P1I3 0+]���������
➢

−×= � � ���������������������

�

� 3DUD� D� VLWXDomR� HVFROKLGD� FRP� tQGLFH� GH�PRGXODomR� HP� IUHT�rQFLD� LJXDO� D� ��� H�

VDEHQGR�TXH�R�VKLIW�UHJLVWHU�p�IRUPDGR�SRU�1 ����IOLS�IORSV��WHP�VH��

�

� 3DUD�I ➤➦➥ ➧✩➨✖➩ ����0+]��

P:������=➫✈➭3 �

� 3DUD�I ➤➦➥ ➧✩➨✖➩ ����N+]��
P:������=➯✈➲3 �

3DUD�I ➤➦➥ ➧✩➨✖➩ ���N+]��
P:������=➳✈➵3 �

�

� 2�FRQVXPR�GR�ULQJ�RVFLOODWRU�SRGH�VHU�FDOFXODGR� WHQGR�FRPR�EDVH�R�Q~PHUR�GH�

LQYHUVRUHV� ,1�� SUHVHQWHV� QR� RVFLODGRU�� 2EYLDPHQWH�� FRPR� VH� SRGH� REVHUYDU� QRV�

GLDJUDPDV�HVTXHPiWLFRV�UHIHUHQWHV�DR�RVFLODGRU��Ki�RXWUDV�FpOXODV�TXH�QmR�VmR�,1���,7���

,7�� H� 1$����� SRUpP�� FRPR� DV� FpOXODV� ,1�� VmR� PDLRULD�� DSUR[LPD�VH� R� FiOFXOR� GR�

FRQVXPR� GH� SRWrQFLD� GR� ULQJ�RVFLOODWRU� �3↕❽➸ �� FRQVLGHUDQGR� VRPHQWH� D� H[LVWrQFLD� GH�
LQYHUVRUHV�,1���2�FRQVXPR�LQGLYLGXDO�GH�FDGD�LQYHUVRU�,1��p�GH������µ:�0+]��$VVLP��

WHP�VH��

�

0+]��������
➺➼➻✩➽➾✡➚ 1I3 −×= � � ���������������������������������

�

�



� ��

3DUD�I ➪❖➶  ����0+]��1 ����

P:������=➵✡➹3 �

� 3DUD�I ➪❖➶  ���0+]��1 ����

P:������=➘✡➴3 �

�

3DUD�I ➪❖➶  ���0+]��1 ������[���0+]���

P:������=➷✡➬3 �

�

2� GLYLVRU� VtQFURQR� p� IRUPDGR� SRU� �� IOLS�IORSV� -.$� ������µ:�0+]� FDGD�� H� SRU�

SRUWDV�$1'��������µ:�0+]���$1'��������µ:�0+]���$1'��������µ:�0+]��H�$1'��

������ µ:�0+]��� $� SRWrQFLD� FRQVXPLGD� SHOR� GLYLVRU� GH� IUHT�rQFLDV� �3➮➉➱ �� SRGH� VHU�
FDOFXODGD�FRQVLGHUDQGR�XP�YDORU�PpGLR�GH������µ:�0+]�SDUD�DV�SRUWDV�$1'��

�

�0+]�������
��

�

��

�

��

�

�

�

�

�
������

��

�

��

�

��

�

�

�

�

�

�

� ✃✃ ❐✩❒❮❖❰ I3 ×
















××






 +++++








××






 +++++= −−

�

�0+]��������
ÏÑÐ✩ÒÓ❖Ô I3 −= � � ���������������������������������

� �

� 3DUD�I ➪❖➶  ����0+]��

P:�����=Õ❖Ö3 �

� 3DUD�I ➪❖➶  ���0+]��

P:�����=×❖Ø3 �

� 3DUD�I ➪❖➶  ���0+]�����[���0+]���

P:�����=Ù❖Ú3 �

�

� $�SRWrQFLD�FRQVXPLGD�QR�FRQYHUVRU�9�,�p�GHVSUH]tYHO���µ$��IUHQWH�j�FRQVXPLGD�

QRV�EORFRV�VKLIW�UHJLVWHU�H�ULQJ�RVFLOODWRU�FRP�GLYLVRU�GH�IUHT�rQFLDV��3RU�LVVR��HVWD�QmR�

VHUi�FRQVLGHUDGD�QR�WRWDO��

� $�SRWrQFLD�WRWDO�FRQVXPLGD��3➮✯Û ���SRGH�VHU�DVVLP�FDOFXODGD��
�



� ��

Ü❖ÝÞ✡ßà Þá 3333 ++= � � � ���������������������

�

3DUD�VLQDO�3:0�GH�����0+]��

P:������=â3 �

� 3DUD�VLQDO�3:0�GH�����N+]��

�:�����=ã3 �

3DUD�VLQDO�3:0�GH����N+]��

P:������=ã3 �

�

� 2�QtYHO�GH�SRWrQFLD�HVSHUDGR�SDUD�D�DSOLFDomR�GR�FLUFXLWR�HP�PDUFD�SDVVRV�p�GH�

QR� Pi[LPR� �� P:�� 6H� R� SURMHWR� VH� IRFDOL]DVVH� SDUD� D� PLQLPL]DomR� GR� FRQVXPR� GH�

SRWrQFLD��RV�YDORUHV�REWLGRV�SRGHULDP�VHU�PHQRUHV��$LQGD��VH�R�&,�IRVVH�FRQVWUXtGR�HP�

XPD�WHFQRORJLD�PDLV�DGHTXDGD��RV�QtYHLV�GH�SRWrQFLD�FRQVXPLGD�VHULDP�EHP�PHQRUHV��$�

WHFQRORJLD�&026�GD�$06�����µP�����9�DSUHVHQWD��HP�PpGLD��XPD�UHGXomR�GH����YH]HV�

QR� FRQVXPR� GH� SRWrQFLD� GH� FDGD� FpOXOD� >��@�� &RQFOXL�VH�� SRUWDQWR�� TXH� D�PXGDQoD� GD�

WHFQRORJLD� GH� FRQVWUXomR� SRGH� GLPLQXLU� R� FRQVXPR� HP� ��� YH]HV�� R� TXH� DSUR[LPD� R�

FRQVXPR�GH�SRWrQFLD�SDUD�R�YDORU�HVSHUDGR�SDUD�PDUFD�SDVVRV��2�FRQVXPR�GH�SRWrQFLD�p�

UHGX]LGR�TXDQGR�D� WHQVmR�GH�RSHUDomR�GD�WHFQRORJLD�H�R�IDWRU�GH�JDQKR�GRV�WUDQVLVWRUHV�

VmR� UHGX]LGRV�� 3DUD� YHULILFDU� D� DILUPDWLYD� DQWHULRU� EDVWD� UHFRUUHU� j� (TXDomR� ����� H�

REVHUYDU�FRPR�R�FRQVXPR�GH�SRWrQFLD�HVWi�UHODFLRQDGR�FRP�D�WHQVmR�H�R�IDWRU�GH�JDQKR�

GRV�WUDQVLVWRUHV���

� ��

����±�'LDJUDPD�JHUDO�H�OD\RXW�GR�&,�

�

$OpP�GH�DSUHVHQWDU�R�GLDJUDPD�HVTXHPiWLFR�JHUDO�GR�&,�H�VHX�OD\RXW��QHVWD�VHomR�

DSUHVHQWD�VH�XPD�WDEHOD�FRQWHQGR�DV�IXQo}HV�GH�FDGD�SRUWD�GR�&,�H�R�Q~PHUR�GRV�SLQRV�

DVVRFLDGRV�jV�SRUWDV��

�

�

�



� ��

7DEHOD������3RUWDV�GR�&,�H�VXDV�IXQo}HV��

ä✎å æ❈ç➅è é✝ê é✝êìë✁í î✔ï➉é✝ð➅ñ➍ê
ò ó➅ô í êõî✔î✒ö êõéø÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✝ ó➅ô✟✞✡✠ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✙ ó➅ô✟✞➍ò ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✚ ó➅ô✟✞✔✝ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✛ ó➅ô✟✞✡✙ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✜ ó➅ô✟✞ ✚ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✢ ó➅ô✟✞ ✛ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✣ ó➅ô✟✞✔✜ ☛✌☞ ï✌✍ ✞ í✏✎➉í î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✎✝ê ÷➆ù ú✕û➆ü➒ý✕þ➅ÿ✝ù �✁�✄✂✆☎✟ý➆÷
✤ ó➅ô í✦✥ ✞ í❽é ✞ ✑ ☛ ✎ ☛ ó★✧ ê ó★✩ í✦✥ ✞ í✪✑➉é✝ê
ò✫✠ ó➅ô è é ✞✡ô í✦✥ ✞ ✍✝í ✧ í ó è êõé ☛ ó★✧ ê ó★✩ è é ✞ í✪✑➉é✝ê ö í✦✥ ✞ í✪✑➉é✝ê
ò✒ò ó➅ô ç✪✑✌✬ í❽é ✞ ✑ ☛ ✎ ☛ ó★✧ ê ó★✩ ç✪✑✝ê✆✬✖✑ ☛ ë ☛ ð➅ñ➍ê
ò✭✝ ç✪✑✌✬ ô ✑➉ï➉é ✍✝í ✧ í ó è êõé ☛ ë✗ê✖✎✝ê ç✪✑✝ê✆✬✖✑ ☛ ë ☛ ð➅ñ➍ê ö ✑➉ï➉é
ò✫✙ ✎ ô è é í❽é ✞ ✑ ☛ ✎ ☛ ✎ ☛ ✎✝ê✆✍øç ☛ ✑ ☛ ç✪✑✝ê✆✬✖✑ ☛ ë ☛ ð➅ñ➍ê
ò ✚ ✮ ✍✪✍ ☛ ✧ è ë✁í❽é ✞ ☛ ð➅ñ➍ê é➉í✔✬ ☛ ✞ è ✮ ☛
ò ✛ è ô ☛ ✎ ☞ ☛✌☞ ï✌✍ ✞ í✏✎➉í ó ê✖✑✘✑➉í❽é ✞ í✏✎✝ê ó êõé ✮ í✪✑✌✍❽ê✖✑ ✮✰✯ è
ò✭✜ è ô êõï ✞ ë✗êõé➆è ✞ ê✖✑ ☛ ð➅ñ➍ê✱✎ ☛ ó ê✖✑✘✑➉í❽é ✞ í✏✎✝ê ó êõé ✮ í✪✑✌✍❽ê✖✑ ✮✰✯ è
ò ✢ ✲ ✝ ✍➍è é ☛ ✧ ç✴✳ ë í❭ë ó ê✖✑✘✑➉í❽é ✞ í ✯ ✞ í✪✑➍ë❈è é ☛ ✧ ✎➉í ó ☛ ✑✌✬ ☛ ✝
ò✫✣ ✲ ò ✍➍è é ☛ ✧ ç✴✳ ë í❭ë ó ê✖✑✘✑➉í❽é ✞ í ✯ ✞ í✪✑➍ë❈è é ☛ ✧ ✎➉í ó ☛ ✑✌✬ ☛ ò
ò✫✤ é ó✯ò é❭ñ➍ê ó êõé➉í ó✌✞ ☛ ✎✝ê
✝✟✠ é ó✵✝ é❭ñ➍ê ó êõé➉í ó✌✞ ☛ ✎✝ê
✝❖ò ç✴✳ ë ✍ ☛✷✶ ✎ ☛ ✍➍è é ☛ ✧ ç✴✳ ë í❭ë ✞ í❽é✌✍✔ñ➍ê
✝✁✝ ç✴✳ ë ô êõï ✞✡ô í êõî✔î✒ö êõé✸✍ ☛✷✶ ✎ ☛ ç✴✳ ë
✝✟✙ ó➅ô êõï ✞ ✍ ☛✷✶ ✎ ☛ ✍➍è é ☛ ✧ ✎➉í ó★✧ ê ó★✩
✝ ✚ ✑➉é ✑➉í✔✍✝í ✞✺✹ �✎ù ✻❽ü ✹ �✡ý✷✻✝þ
✝ ✛ ó➅ô ✍ ✝ ó êõé➉î❖è ✬õï✘✑ ☛ ð➅ñ➍ê✱✎➆è ✮ è ✍❽ê✖✑ î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✍
✝✁✜ ó➅ô ✍ ò ó êõé➉î❖è ✬õï✘✑ ☛ ð➅ñ➍ê✱✎➆è ✮ è ✍❽ê✖✑ î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✍
✝ ✢ ó➅ô ✍ ✠ ó êõé➉î❖è ✬õï✘✑ ☛ ð➅ñ➍ê✱✎➆è ✮ è ✍❽ê✖✑ î✒✑➉í✔✓✖✕✘✗❽é ó è ☛ ✍
✝✟✣ ✮ ✎✘✎ ☛ ✧ è ë✁í❽é ✞ ☛ ð➅ñ➍ê ç❖ê✆✍➍è ✞ è ✮ ☛

�

�

$�)LJXUD������DSUHVHQWD�R�GLDJUDPD�HVTXHPiWLFR�JHUDO�GR�&,�FRQVWUXtGR��

�



� ��

�

)LJXUD�������'LDJUDPD�HVTXHPiWLFR�JHUDO�GR�&,��

�

�$�)LJXUD������LOXVWUD�R�OD\RXW�JHUDO�GR�&,�FRQWHQGR�D�LGHQWLILFDomR�GRV�3$'V�H�R�

Q~PHUR�GRV�SLQRV��$�iUHD�LQWHUQD�p�GH������PP
✼
�����µP�[����µP��H�D�H[WHUQD�p�GH������

PP
✼
������µP�[�����µP���

�



� ��

� �

)LJXUD�������/D\RXW�JHUDO�GR�&,��

�



� ��

&$3Ë78/2���

�

$9$/,$d2�'26�5(68/7$'26�35È7,&26�
�

����±�0RQWDJHP�GD�HVWUXWXUD�GH�WHVWH�

�

� 8PD� HVWUXWXUD� GH� WHVWH� FRP� UHFXUVRV� GH� FRQILJXUDomR� DXWRPDWL]DGD� GR� &,� IRL�

FRQVWUXtGD�FRP�DX[tOLR�GH�XP�3&�H�GR�VRIWZDUH�/DE9LHZ�SDUD� IDFLOLWDU�D�REWHQomR�GRV�

UHVXOWDGRV� H[SHULPHQWDLV� H� D� FRQILJXUDomR� GR� &,�� 2�&,� IRL�PRQWDGR� HP� XPD� SODFD� GH�

FLUFXLWR� LPSUHVVR� TXH� WDPEpP� FRQWLQKD� FKDYHV� �GLS�VZLWFKHV�� SDUD� DV� FRQILJXUDo}HV�

SRVVtYHLV�GR�&,�WDLV�FRPR�DMXVWH�GD�IUHT�rQFLD�GR�RVFLODGRU�HP�DQHO��HVFROKD�GR�VLQDO�GH�

&/2&.�LQWHUQR�H[WHUQR��KDELOLWD�GHVDELOLWD�RVFLODGRU�LQWHUQR�H�KDELOLWD�GHVDELOLWD�VDtGD�GR�

VLQDO�3:0�HP�PRGR�WHQVmR��

� 8P�SURJUDPD�HP�/DE9LHZ�IRL�HODERUDGR�SDUD�DX[LOLDU�D�SURJUDPDomR�GR�&,�FRP�

R�VLQDO�3:0�VHQRLGDO��$V�SRUWDV�GH�FRQILJXUDomR�UHODWLYDV�j�SURJUDPDomR�GR�&,�IRUDP�

FRQHFWDGDV� D� SLQRV� HVSHFtILFRV� GD� SRUWD� SDUDOHOD� GH� XP� PLFURFRPSXWDGRU� FRQWHQGR� R�

VRIWZDUH�HODERUDGR�HP�/DE9LHZ��2�&,�p�SURJUDPDGR�FRP�EDVH�HP�DUTXLYRV�FRQWHQGR�R�

FyGLJR� GR� VLQDO� 3:0� VHQRLGDO� GHVHMDGR�� RX� VHMD�� DTXHOH� FRP� GHWHUPLQDGR� tQGLFH� GH�

PRGXODomR�HP�IUHTXrQFLD�H�DPSOLWXGH��

� $�)LJXUD�����PRVWUD�R�FLUFXLWR� LQWHJUDGR�PRQWDGR�QD�SODFD�GH�FLUFXLWR� LPSUHVVR�

MXQWDPHQWH�FRP�XPD�SRQWD�GH�SURYD�SDUD�PHGLU�D�HPLVVmR�HOHWURPDJQpWLFD�GR�&,��

�

�

�

)LJXUD������&LUFXLWR�LQWHJUDGR�LPSOHPHQWDGR�PRQWDGR�HP�3&%��

� �



� ��

� $�)LJXUD�����LOXVWUD�D�WHOD�HODERUDGD�HP�/DE9LHZ�SDUD�SURJUDPDomR�GR�&,��

�

�

�

)LJXUD������7HOD�GH�FRQILJXUDomR�H�SURJUDPDomR�GR�&,�HP�/DE9LHZ��

�
�

����±�2VFLODGRU�HP�DQHO�RQ�FKLS�

�
� 2� RVFLODGRU� HP� DQHO� IRL� WHVWDGR� H� IXQFLRQRX�� HQWUHWDQWR�� HP� IUHT�rQFLDV� GH�

RVFLODomR� GLIHUHQWHV� GD� HVSHUDGD��$�7DEHOD� ���� DEDL[R� FRQWpP�RV� FyGLJRV� GH� DMXVWH� GR�

RVFLODGRU� HP�DQHO� H�GLYLVRU�GH� IUHT�rQFLDV�SDUD�JHUDomR�GDV� IUHT�rQFLDV�GH�&/2&.�GH�

LQWHUHVVH��

�

7DEHOD������7DEHOD�YHUGDGH�SDUD�JHUDomR�GR�VLQDO�GH�&/2&.�±�UHVXOWDGRV�SUiWLFRV��
� ✁ ✂☎✄✝✆✟✞ ✠☛✡✌☞✎✍ ✠☛✡✌☞✑✏ ✠☛✡✌☞✓✒ ✠☛✡✌☞✎✔ ✠☛✡✌☞✖✕ ✠☛✡✌☞✎✗ ✠☛✡✌☞✓✘ ✠☛✡✚✙☛✍ ✠☛✡✚✙✛✏ ✠☛✡✚✙✝✒
✜ ✍ ✍ ✍ ✏ ✏ ✍ ✍ ✏ ✍ ✏
✢✤✣ ✍ ✏ ✏ ✏ ✍ ✍ ✍ ✍ ✍ ✍
✥✦✜✧✣ ✏ ✍ ✏ ✍ ✍ ✍ ✍ ✍ ✍ ✍

�

�

� $�7DEHOD�����DSUHVHQWD�FyGLJRV�GLIHUHQWHV�GD�7DEHOD�����GHYLGR�DR�IDWR�GH�TXH��QD�

SUiWLFD�� p� QHFHVViULD� XPD� RXWUD� FRQILJXUDomR� GR� RVFLODGRU� HP� DQHO� SDUD� JHUDU� DV�

IUHT�rQFLDV� GH� LQWHUHVVH�� SRLV� RV� WHPSRV�GH� DWUDVR�REWLGRV� SRU� FiOFXOR� H� VLPXODomR� VmR�

GLIHUHQWHV�GRV�SUiWLFRV��%DVHDQGR�VH�QD�7DEHOD�����H�QRV�GLDJUDPDV�GR�RVFLODGRU�HP�DQHO�



� ��

SUHVHQWHV� QR� FDStWXOR� ��� SRGH�VH� GHWHUPLQDU� D� TXDQWLGDGH� GH� LQYHUVRUHV� DWLYRV� QR�

RVFLODGRU� HP� DQHO� SDUD� FDGD� IUHT�rQFLD� H� FRPSDUi�OD� FRP� RV� YDORUHV� VLPXODGRV� H�

FDOFXODGRV��

�

7DEHOD������&RPSDUDomR�GR�Q~PHUR�1�GH�LQYHUVRUHV��
★✦✩ ✪☎✫☛✬✟✭ ✮✰✯✌✱ ✲✴✳ ✵ ✶✸✷ ✮✺✹✴✵ ✻✽✼✴✾ ✿✤❀✌✷ ✮✰✶✸✿❁✾ ✶✴✼✴✾ ✿✴❀✌✷
❂ ❃✧❄ ❅✖❆ ❇✧❃
❈✧❉ ❄✧❅ ❊✌❅ ❊✌❋
●❍❂✌❉ ■✓❆ ❄✧❅ ❏❁❃

�

�

$� QmR� FRQFRUGkQFLD� Mi� HUD� HVSHUDGD� SRLV�� FRPR� Mi� IRL� GLWR� QR� FDStWXOR� ��� D�

IUHT�rQFLD� GH� XP� RVFLODGRU� HP� DQHO� SRGH� VHU� DOWDPHQWH� LQIOXHQFLDGD� SHORV� GHVYLRV� GH�

IDEULFDomR� GR� &,�� &RPR� IRL� GLWR� QR� FDStWXOR� ��� SRGH�VH� REWHU� XPD� YDULDomR� GH��

DSUR[LPDGDPHQWH�� ±���� QD� FDSDFLWkQFLD� GH� JDWH�� $LQGD�� VRPDP�VH� DV� FDSDFLWkQFLDV�

SDUDVLWDV� H� R� HIHLWR� GD� UHVLVWrQFLD� GH� GUHQR� GRV� WUDQVLVWRUHV� SDUD� DXPHQWDU� R� WHPSR� GH�

DWUDVR� GDV� SRUWDV� LQYHUVRUDV� H�� FRQVHT�HQWHPHQWH�� GLPLQXLU� R� Q~PHUR� GH� LQYHUVRUHV�

QHFHVViULRV�SDUD�D�JHUDomR�GH�XPD�PHVPD�IUHT�rQFLD��

� $V�SRVVLELOLGDGHV�GH�DMXVWH�GD�IUHT�rQFLD�GR�RVFLODGRU�HP�DQHO�LPSOHPHQWDGDV�QR�

&,�IRUDP�FDSD]HV�GH�FRUULJLU�RV�GHVYLRV�GH�WDO�IRUPD�TXH�R�RVFLODGRU�HP�DQHO�JHUD�DV�WUrV�

IUHT�rQFLDV�GH�&/2&.�GH�LQWHUHVVH��

� $V�)LJXUDV����������H�����D�VHJXLU�LOXVWUDP�DV�IRUPDV�GH�RQGD�GR�VLQDO�GH�&/2&.�

REWLGDV�DSyV�R�SDG�GH�VDtGD�2%����SLQR������

�



� ��

�

)LJXUD������6LQDO�GH�&/2&.�HP���0+]��

�

�

)LJXUD������6LQDO�GH�&/2&.�HP����0+]��

�

�



� ��

�

)LJXUD������6LQDO�GH�&/2&.�HP�����0+]��

�

� &RPR�VH�SRGH�REVHUYDU�SHODV�~OWLPDV�GXDV�ILJXUDV��R�VLQDO�GH�&/2&.�QmR�p�XPD�

RQGD�TXDGUDGD�FRPR�SUHYLD�D�VLPXODomR��)LJXUDV������������H��������6HJXQGR�D�$06��R�

SDG� 2%��� SURSRUFLRQD� XP� WHPSR� GH� VXELGD� H� GHVFLGD� SDUD� R� VLQDO� GH� VDtGD� GH��

DSUR[LPDGDPHQWH�����QV�SDUD�XPD�FDUJD�GH���S)�GHVGH�TXH�R�WHPSR�GH�VXELGD�H�GHVFLGD�

GR�VLQDO�GH�HQWUDGD�GR�SDG�HVWHMD�HQWUH����SV�H��QV�>��@��&RPR�D�FDSDFLWkQFLD�GD�SRQWD�GH�

SURYD�GR�RVFLORVFySLR�XWLOL]DGR��7HNWURQL[�7'6���$��SDUD�FDSWXUDU�DV�IRUPDV�GH�RQGD�p�

GH� ��S)�� FRQFOXL�VH� TXH� R� WHPSR� GH� VXELGD� H� GHVFLGD� GHYH�� UHDOPHQWH�� VHU� VXSHULRU� j�

���QV���

� $V�)LJXUD�����H�����DSUHVHQWDP�RV�WHPSRV�GH�VXELGD�H�GHVFLGD�GR�VLQDO�GH�&/2&.�

DSyV�R�SDG�2%����SLQR����GR�&,���

�



� ��

�

)LJXUD������7HPSR�GH�VXELGD�GR�VLQDO�GH�&/2&.��I ���N+]���

�

�

�

)LJXUD������7HPSR�GH�GHVFLGD�GR�VLQDO�GH�&/2&.��I ���N+]���

�

2� WHPSR�GH� VXELGD�p�GH�����QV�TXH�p�PDLRU�TXH�����QV��YDORU�HVWH�HVSHFLILFDGR�

SHOD�$06�SDUD�FDUJD�GH���S)��2�WHPSR�GH�GHVFLGD�p�GH������QV�TXH�p�PDLRU�TXH�����QV��



� ��

YDORU� HVWH� HVSHFLILFDGR� SHOD�$06� SDUD� FDUJD� GH� ��S)��2V� WHPSRV� GH� GHVFLGD� H� VXELGD�

DXPHQWDUDP�FRQIRUPH�R�SUHYLVWR��SRLV�D�FDUJD�DXPHQWRX�GH���S)�SDUD���S)�>�@�>��@�>��@��

,QIHOL]PHQWH� QmR� IRL� SRVVtYHO� ID]HU� QRYD� VLPXODomR� LQFOXLQGR� D� FDSDFLWkQFLD� GD�

SRQWD�GH�SURYD�GR�RVFLORVFySLR��1R�HQWDQWR��R�VLQDO�GH�&/2&.�JHUDGR�SHOR�RVFLODGRU�HP�

DQHO�WHP�IXQFLRQDOLGDGH�JDUDQWLGD��SRLV�SDUD�XP�VLQDO�GH�&/2&.��R�TXH�LPSRUWDP�VmR�DV�

WUDQVLo}HV�SHULyGLFDV�H�D�DPSOLWXGH��

�

����±�6LQDO�3:0�VHQRLGDO�

�

� 2�VLQDO�3:0�VHQRLGDO�p�JHUDGR�SHOR�FyGLJR�DFXPXODGR�QR�VKLIW�UHJLVWHU�TXH�VH�

GHVORFD�SHOD�DomR�GR�VLQDO�GH�&/2&.��$V� IXQo}HV�GH�SURJUDPDomR�GR�&,�HP�FRQMXQWR�

FRP�D� LQWHUIDFH�/37��GH�XP�3&�FRQWURODGD�SHOR�SURJUDPD�HODERUDGR�HP�/DE9LHZ��YHU�

WHOD�GH�FRQWUROH�QD�VHomR������WLYHUDP�WRWDO�IXQFLRQDOLGDGH��

� $�VHJXLU�VmR�DSUHVHQWDGDV�DV�IRUPDV�GH�RQGD�GRV�VLQDLV�3:0�VHQRLGDLV�JHUDGRV�H�

D� ))7� GHVVHV� VLQDLV� GH� DFRUGR� FRP� DV� FDUDFWHUtVWLFDV� GH� PRGXODomR� DSUHVHQWDGDV� QD�

7DEHOD�����QDV�WUrV�IUHT�rQFLDV�GH�LQWHUHVVH��HVSHFLILFDo}HV�GR�SURMHWR���$LQGD��SDUD�FDGD�

JUiILFR� p� DSUHVHQWDGD� XPD� WDEHOD� FRQWHQGR� DV� DWHQXDo}HV� HP� G%� GRV� KDUP{QLFRV� HP�

UHODomR�j�FRPSRQHQWH�IXQGDPHQWDO��$V�DPSOLWXGHV�WHyULFDV�GRV�KDUP{QLFRV�IRUDP�REWLGDV�

XWLOL]DQGR�VH�D�(T������DSOLFDGD�D�FDGD�VLQDO�3:0�VHQRLGDO�JHUDGR��2V�YDORUHV�SUiWLFRV�

GDV� DWHQXDo}HV� FRQWLGRV� QDV� WDEHODV� IRUDP� REWLGRV� FRP� R� DX[tOLR� GH� XP� VSHFWUXP�

DQDO\VHU�GD�+3�PRGHOR�����$��R�TXDO�IRUQHFH�PDLRU�SUHFLVmR�GH�OHLWXUD�GRV�KDUP{QLFRV�

HP� FRPSDUDomR� DR� RVFLORVFySLR� FRP�))7� XVDGR��1R� HQWDQWR�� RV� JUiILFRV� DSUHVHQWDGRV�

IRUDP� REWLGRV� SRU� XP� RVFLORVFySLR� 7HNWURQL[� PRGHOR� 7'6���$� SHOR� IDWR� GHVWH�

DSUHVHQWDU�PDLRU�IDFLOLGDGH�GH�FDSWXUD�GD� LPDJHP�H� MXQomR�GD�IRUPD�GH�RQGD�H�GD�))7�

HP�XP�PHVPR�JUiILFR��1DV�WDEHODV�VmR�DSUHVHQWDGDV�DV�DWHQXDo}HV�WHyULFDV�H�DV�SUiWLFDV��

2QGH�KRXYHU�HVSDoR�HP�EUDQFR�QR�LQWHULRU�GD�WDEHOD��GHYH�VH�FRQVLGHUDU�TXH�D�DWHQXDomR�

GR�KDUP{QLFR� IUHQWH�j�FRPSRQHQWH�IXQGDPHQWDO�p�PXLWR�DOWD��RX�VHMD��HVWH�KDUP{QLFR�p�

LQH[SUHVVLYR�� $LQGD�� p� HVWLPDGD� D� DWHQXDomR� WRWDO� GRV� VLQDLV� REWLGRV� QD� SUiWLFD� VH� XP�

ILOWUR�GH�VHJXQGD�RUGHP�LGHDO�IRVVH�XWLOL]DGR���

�



� ��

�

�

)LJXUD������P ❑  ������P▲  ���I ���N+]��
�

�

7DEHOD������6LQDO�3:0�VHQRLGDO�����N+]��P ❑  ������P▲  ���
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✒✖❜ ✏❩✘ ❛✧❛ ✒✌✗✚❜ ✘ ❛ ✕✌✘ ❛ ✍✚❜ ❝✧❞✤✘✌✔ ❝ ❛ ❜ ✍✴✕❁❞✧❞ ❝✴✕✓❜ ❝✧✔ ❛ ❞
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✒✌✗✚❜ ✕✌✒✓✏✸✔

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✧▼✌❧✧❚✤❫ ❱✧❖✤♠ ✕✧✕✓❜ ✗✧✍✤✘✧✒

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✌❝ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏
◆ ❖✧❪✤❫ ❴ ❵✟❚ ✏❩✘✖❜ ❛ ❞ ❛ ✒ ✘✌❝✚❜ ✕✌✒✤✕✧✕ ❨ ✔✚❜ ❛ ✏✸❝✧❝ ❝✧✍✚❜ ❝✧❞✖✏✸✔ ❛ ❜ ❞✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏❩✘✖❜ ✕❁✍✧✗✖✏ ❨ ✕✓❜ ✒✌✔✧❝✖✏ ❛ ❜ ❞✧✍✧✍✤✒

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✧▼✌❧✧❚✤❫ ❱✧❖✤♠ ✗✧✍✚❜ ✒✌✍✧❞✧✍ ✔✧✔✚❜ ❞✧✔✤✒✧✘ ✗✧✍✚❜ ✗✧✗✧✗✧❞
�

�

� 2EVHUYD�VH� SHOD� 7DEHOD� ���� TXH� Ki� XPD� FRQFRUGkQFLD� PXLWR� JUDQGH� HQWUH� RV�

YDORUHV� WHyULFRV� H� RV� SUiWLFRV� SDUD� R� VLQDO� 3:0� VHQRLGDO� HP� ��� N+]�� 1R� HQWDQWR�� D�

HVFROKD�GR�tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D������H�HP�IUHT�rQFLD�LJXDO�D���QmR�

p�XPD�ERD�HVFROKD��SRLV�PHVPR�FRP�D�XWLOL]DomR�GR�ILOWUR��D�DPSOLWXGH�GD�SRUWDGRUD�DLQGD�

p�VLJQLILFDWLYD��&RQVLGHUD�VH�DFHLWiYHO�XPD�DWHQXDomR�PDLRU�GR�TXH���G%��

�



� ��

�

�

)LJXUD������P ❑  ������P▲  ����I ���N+]��
�

7DEHOD������6LQDO�3:0�VHQRLGDO�����N+]��P ❑  ������P▲  ����
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘ ✏❩❨❭❬✌❝

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✕✓❜ ✕ ❛ ✗✴✕ ✔✖✏✤❜ ❞✖✏✸✗✧✍ ❛ ✔✚❜ ✒✧✒✌❝✤✒ ✔✧✍✚❜ ✕ ❛ ✘✌✍ ❛ ✍✚❜ ❝✴✕✎✏✸❝ ✕❁✔✚❜ ✍✧❞✧✔ ❛
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✔✖✏✤❜ ✕❁✔✤✘✤✕ ✒✌❞✚❜ ❛ ❝ ❛✧❛ ✕✌✒✖❜ ❛ ✕✌✒✌✍

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✗✧✍✚❜ ✗✤✒✓✏✸✔ ✗✧❝✚❜ ❛ ✔✧❝✤✘ ❝✤✘✖❜ ✘✤✕❁✗✧❞

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏ ✏❩❨❭❬✓✏❩✒ ✏❩❨❭❬✓✏✸✔
◆ ❖✧❪✤❫ ❴ ❵✟❚ ❝✴✕✓❜ ❝✧❞✴✕✧✕ ✏✸✔✚❜ ❝✖✏❩✒✌✗ ❝✧✍✚❜ ✕❁✗✧✗✧✗ ✍✚❜ ✘✌❝✧✍✧❝ ❝✧✗✚❜ ✘✧✒ ❛✧❛ ❞✚❜ ✗✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏✸✔✚❜ ✔✧✗✧❝✴✕ ✍✚❜ ✕❁✍✧❞✴✕ ❞✚❜ ✗✖✏✧✏✸❝

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✗✖✏✤❜ ✗✤✒✌❝✖✏ ✕✌✒✖❜ ✍✤✘✌✗✖✏ ✗✴✕✓❜ ✍✤✘✌❞✴✕
�

�

� 2EVHUYD�VH� SHOD� 7DEHOD� ���� TXH� Ki� XPD� FRQFRUGkQFLD� PXLWR� JUDQGH� HQWUH� RV�

YDORUHV� WHyULFRV� H� RV� SUiWLFRV� SDUD� R� VLQDO� 3:0� VHQRLGDO� HP� ��� N+]�� 1RWD�VH� TXH� D�

HVFROKD�GR�tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D������H�HP�IUHT�rQFLD�LJXDO�D����p�

XPD�ERD�HVFROKD��SRLV�FRP�D�XWLOL]DomR�GR�ILOWUR��D�DPSOLWXGH�GD�SRUWDGRUD�p�DWHQXDGD�HP�

PDLV�GH���G%��

�



� ��

�
�

)LJXUD�������P ❑  ������P▲  ����I ���N+]��
�

7DEHOD������6LQDO�3:0�VHQRLGDO�����N+]��P ❑  ������P▲  ����
♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④⑥⑤ ⑦✴⑧ ④⑥⑤ ⑦✤⑨ ④⑥⑤ ⑦✟⑩ ④❍⑤ ⑦✤❶ ④⑥⑤ ⑦✴❷ ④⑥⑤ ⑦✤❸ ④⑥⑤ ⑦✤❹ ④❍⑤ ⑦✤❺

♦ ♣✴❻✸❼ ❽ ❾❩✉ ❹✟❶✌❿ ⑩✴❷✴❷✟⑧ ⑧✴❷✌❿ ⑩✤❸✟❹✴❺ ❹❩⑩❁❿ ⑧❁④✦❸✟⑨ ⑧✤⑨✧❿ ④✴④❍⑨✟❺ ❹✴❶✧❿ ❺✸❷✴⑨❁④ ⑨✟❶✧❿ ❺✟❶✸⑩✟⑩ ❹✌④✟❿ ❷❁④⑥⑩✴⑧ ⑧✤❸✧❿ ➀✴❺✟⑨✟❶
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑧✤❶✧❿ ❺✸❷✴➀✴❺ ⑧✴⑧✌❿ ❷✤❺✸⑧✴❸ ⑨✸❷✌❿ ⑧✴❺✴❹✸❷ ⑧✴❷✌❿ ❹✴❹✟❺❩⑩

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ⑩✧❶✧❿ ➀❩⑩✤❶✴❹ ❶✴➀✧❿ ❷✤❶✌④❍❶ ❸✟➀✧❿ ④❍➀✟⑧✴❶ ❷✤❶✧❿ ➀✴❶✟❺✌④

♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④❍⑤ ⑦✚④✦➀ ④⑥⑤ ⑦✚④✟④ ④❍⑤ ⑦✚④⑥⑧ ④⑥⑤ ⑦✖④❍⑨ ④⑥⑤ ⑦✚④❤⑩ ④❍⑤ ⑦✚④❍❶ ④❍⑤ ⑦✚④❍❷ ④⑥⑤ ⑦✖④❍❸
♦ ♣✴❻✸❼ ❽ ❾❩✉ ❸✟❶✌❿ ❸✟❹✴❸✟❶ ⑧✤⑨✧❿ ④❍❹✸⑧✤❶ ❸✟⑨✧❿ ❶✟❹❁④❍➀ ⑧✚④✸❿ ⑨✸⑩✤⑨✟❹ ❷✴❷✌❿ ④❍❹✟❺✴❺ ⑤ ➀✧❿ ➀✸❷✟⑧✴❶ ❸✟⑨✌❿ ➀✌④❍❷✟⑧ ❸✧❿ ❶✟➀✟⑨✸⑩
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑧✴⑧✌❿ ❸✟❸❩⑩✤⑧ ⑧✤➀✧❿ ❹✟❷✴❸✌④ ⑤ ➀✧❿ ④❤⑩✤❶✟❶ ❸✧❿ ⑨✟➀✟❸✟❷

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ❷✟⑩❁❿ ⑩✴⑧✴❺✴❺ ❷✤❶✧❿ ⑩✤⑧✸⑩✤❹ ⑩✴❷✌❿ ❹✟❺✴❹✸⑧ ❶✟❷✌❿ ❶✟⑧✴❶✸❷
�

� 2EVHUYD�VH� SHOD� 7DEHOD� ���� TXH� Ki� XPD� FRQFRUGkQFLD� PXLWR� JUDQGH� HQWUH� RV�

YDORUHV� WHyULFRV� H� RV� SUiWLFRV� SDUD� R� VLQDO� 3:0� VHQRLGDO� HP� ��� N+]�� 1RWD�VH� TXH� D�

HVFROKD� GR� tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH� LJXDO� D������H� HP� IUHT�rQFLD� LJXDO� D����

WDPEpP�p�XPD�ERD�HVFROKD��SRLV�FRP�D�XWLOL]DomR�GR�ILOWUR��D�DPSOLWXGH�GD�SRUWDGRUD�p�

DWHQXDGD� HP� PDLV� GH� ��G%�� 1R� HQWDQWR�� HVWD� RSomR� FRQVRPH� PDLV� HQHUJLD� GHYLGR� DR�

PDLRU� Q~PHUR� GH� WUDQVLo}HV� HP� XP� SHUtRGR� GR� VLQDO� 3:0� VHQRLGDO� VH� FRPSDUDGD� j�

RSomR�HP�TXH�R�tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�p�LJXDO�D�����H�HP�IUHT�rQFLD�p�LJXDO�D�

����$�PHOKRU�GDV�WUrV�RSo}HV�p��SRUWDQWR��tQGLFH�GH�PRGXODomR�HP�DPSOLWXGH�LJXDO�D�����H�

HP�IUHT�rQFLD�LJXDO�D�����



� ��

�
�

)LJXUD�������P ❑  ������P▲  ���I ����N+]��
�

7DEHOD������6LQDO�3:0�VHQRLGDO������N+]��P ❑  ������P▲  ���
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✒✖❜ ✏❩✘ ❛✧❛ ✒✌✗✚❜ ✘ ❛ ✕✌✘ ❛ ✍✚❜ ❝✧❞✤✘✌✔ ❝ ❛ ❜ ✍✴✕❁❞✧❞ ❝✴✕✓❜ ❝✧✔ ❛ ❞
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✒✤✕✓❜ ✔✧✍✴✕✌✘

❡❁❫ ❢✌◆ ❴ ❵✟❚☎▼✟❡✚❪✤➋✇✐ ❧✧❦✌❧ ▼ ✕❁✔✚❜ ✔ ❛ ❞✧✗

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✌❝ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏
◆ ❖✧❪✤❫ ❴ ❵✟❚ ✏❩✘✖❜ ❛ ❞ ❛ ✒ ✘✌❝✚❜ ✕✌✒✤✕✧✕ ❨ ✔✚❜ ❛ ✏✸❝✧❝ ❝✧✍✚❜ ❝✧❞✖✏✸✔ ❛ ❜ ❞✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏❩✘✖❜ ✕❁✍✧✗✖✏ ✒✧✒✖❜ ✔✧✗✤✒✌✔ ❨ ✕✓❜ ✒✌✔✧❝✖✏ ✒✌✍✚❜ ❛ ❝✧✔✖✏ ❛ ❜ ❞✧✍✧✍✤✒

❡❁❫ ❢✌◆ ❴ ❵✟❚☎▼✟❡✚❪✤➋✇✐ ❧✧❦✌❧ ▼ ✗✧✍✚❜ ✒✌✍✧❞✧✍ ✗ ❛ ❜ ✕❁❝✧✗✧❞ ✒✌❞✚❜ ✗✤✘✧✘ ❛ ✘✌✍✚❜ ❛ ❝✧✔✖✏ ✗✧✍✚❜ ✗✧✗✧✗✧❞
�

�

2EVHUYD�VH�SHOD�7DEHOD�����TXH�H[LWHP�GLIHUHQoDV�VLJQLILFDWLYDV�HQWUH�RV�YDORUHV�

WHyULFRV�H�SUiWLFRV�SDUD�R�VLQDO�3:0�VHQRLGDO�HP�����N+]��RQGH�D�FRQFRUGkQFLD�HQWUH�RV�

YDORUHV�IRL�PXWLR�DOWD��2EVHUYD�VH�R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�VLJQLILFDWLYRV��R�

TXH�QmR�RFRUULD�SDUD�R�VLQDO�3:0�VHQRLGDO�HP����N+]��

�



� ��

�

�

)LJXUD�������P ❑  ������P▲  ����I ����N+]��
�

7DEHOD������6LQDO�3:0�VHQRLGDO������N+]��P ❑  ������P▲  ����
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘ ✏❩❨❭❬✌❝

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✕✓❜ ✕ ❛ ✗✴✕ ✔✖✏✤❜ ❞✖✏✸✗✧✍ ❛ ✔✚❜ ✒✧✒✌❝✤✒ ✔✧✍✚❜ ✕ ❛ ✘✌✍ ❛ ✍✚❜ ❝✴✕✎✏✸❝ ✕❁✔✚❜ ✍✧❞✧✔ ❛
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✔✧✔✚❜ ❛ ✔✤✘✌✗ ✒✌❝✚❜ ❝✴✕✌✘✓✏ ✔✴✕✓❜ ✍✴✕✌✒✌✍ ✒ ❛ ❜ ✔✤✒✌❞✤✒

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✕❁✗✚❜ ❛ ❝✧❝✧❝ ✕✌✘✖❜ ❛ ✔✖✏✸✍ ✗ ❛ ❜ ✏❩✒✤✕✧✕ ✗✤✘✖❜ ✒ ❛✧❛ ✍

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏ ✏❩❨❭❬✓✏❩✒ ✏❩❨❭❬✓✏✸✔
◆ ❖✧❪✤❫ ❴ ❵✟❚ ❝✴✕✓❜ ❝✧❞✴✕✧✕ ✏✸✔✚❜ ❝✖✏❩✒✌✗ ❝✧✍✚❜ ✕❁✗✧✗✧✗ ✍✚❜ ✘✌❝✧✍✧❝ ❝✧✗✚❜ ✘✧✒ ❛✧❛ ❞✚❜ ✗✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏✸✔✚❜ ❛ ❞✧✔✧✍ ✏✸❞✚❜ ❞✧✗✴✕✎✏ ✏✤❜ ✍✧✔ ❛ ✏ ✒✓✏✤❜ ✏❩✒✤✕❁✍ ✏✸✍✚❜ ❝ ❛ ✕❁✔

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✗✤✒✖❜ ✍✤✘✧✒✌❝ ✗✧❞✚❜ ❞✧✗✴✕✎✏ ✕✌✒✖❜ ✘✌❞✧✔ ❛ ✘✤✕✓❜ ✒✌❞✖✏❩✒ ✗✧✗✚❜ ✔✴✕✌✒✌✍
�

�

2EVHUYD�VH�SHOD�7DEHOD�����TXH�H[LVWH�XPD�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�YDORUHV�

WHyULFRV� H� RV� SUiWLFRV�� 2� DSDUHFLPHQWR� GH� KDUP{QLFRV� SDUHV� WDPEpP� RFRUUH� DTXL�� GD�

PHVPD�IRUPD�TXH�QD�VLWXDomR�DQWHULRU��

�



� ��

�

�

)LJXUD�������P ❑  ������P▲  ����I ����N+]��
�

7DEHOD������6LQDO�3:0�VHQRLGDO������N+]��P ❑  ������P▲  ����
♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④⑥⑤ ⑦✴⑧ ④⑥⑤ ⑦✤⑨ ④⑥⑤ ⑦✟⑩ ④❍⑤ ⑦✤❶ ④⑥⑤ ⑦✴❷ ④⑥⑤ ⑦✤❸ ④⑥⑤ ⑦✤❹ ④❍⑤ ⑦✤❺

♦ ♣✴❻✸❼ ❽ ❾❩✉ ❹✟❶✌➌ ⑩✴❷✴❷✟⑧ ⑧✴❷✌➌ ⑩✤❸✟❹✴❺ ❹❩⑩❁➌ ⑧❁④✦❸✟⑨ ⑧✤⑨✧➌ ④✴④❍⑨✟❺ ❹✴❶✧➌ ❺✸❷✴⑨❁④ ⑨✟❶✧➌ ❺✟❶✸⑩✟⑩ ❹✌④✟➌ ❷❁④⑥⑩✴⑧ ⑧✤❸✧➌ ➀✴❺✟⑨✟❶
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑨✌④✟➌ ❹✸⑧✟⑩✚④ ⑧✴❷✌➌ ④❍❸✸❷✴⑧ ⑨✸⑧✌➌ ➀✟❹✴❺❩⑩ ⑧✤⑨✧➌ ❺✟❷✴❶✟➀ ⑨✴❶✧➌ ⑧✴❺✟❹✴➀ ⑨✟➀✧➌ ➀✟➀✟⑧✴➀ ⑧✟❷❁➌ ④❍❸✟⑧✴➀ ⑧✤❹✧➌ ④✦❸✟⑨✟➀

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ⑩✤⑨✌➌ ❹✸❷✤❶✟⑨ ⑩✧❶✧➌ ⑧✟❷❁④✴④ ❶✸❷✌➌ ④❍❸❁④❍❹ ❶❁④✸➌ ❺✟⑧✴⑨✟❹ ❷✴❷✌➌ ⑩✴⑧✸⑩✖④ ❷✴⑨✧➌ ❹✟➀✴❶✟❺ ❷✟⑧❁➌ ⑧✴❺✴❶✸❷ ❷✴❷✌➌ ⑨✸⑩✴⑧✴❸

♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④❍⑤ ⑦✚④✦➀ ④⑥⑤ ⑦✚④✟④ ④❍⑤ ⑦✚④⑥⑧ ④⑥⑤ ⑦✖④❍⑨ ④⑥⑤ ⑦✚④❤⑩ ④❍⑤ ⑦✚④❍❶ ④❍⑤ ⑦✚④❍❷ ④⑥⑤ ⑦✖④❍❸
♦ ♣✴❻✸❼ ❽ ❾❩✉ ❸✟❶✌➌ ❸✟❹✴❸✟❶ ⑧✤⑨✧➌ ④❍❹✸⑧✤❶ ❸✟⑨✧➌ ❶✟❹❁④❍➀ ⑧✚④✸➌ ⑨✸⑩✤⑨✟❹ ❷✴❷✌➌ ④❍❹✟❺✴❺ ⑤ ➀✧➌ ➀✸❷✟⑧✴❶ ❸✟⑨✌➌ ➀✌④❍❷✟⑧ ❸✧➌ ❶✟➀✟⑨✸⑩
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑧❁④✟➌ ➀✟❹✸⑩✤➀ ⑧✴⑧✌➌ ⑧✴❺✟❶✴➀ ⑧✴➀✧➌ ❶✸⑧✤⑨✟➀ ④✦❺✧➌ ❹✴❸✸⑧✴➀ ④❍⑧✌➌ ⑩✤❺✟❸✴➀ ➀✌➌ ➀✟⑧❁④❤⑩ ④❍❸✌➌ ❶✟⑨✟⑧✴➀ ⑧✌➌ ❺✟❹✌④✦⑨

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ❷❁④✟➌ ➀✟❹✸⑩✤➀ ❷✤⑨✧➌ ❺✟❶✟➀✴❸ ❷✴⑨✧➌ ❷✴❺✴➀✸⑧ ❷✟⑩❁➌ ⑩✤⑧✴❺✟❸ ❶✴❹✧➌ ⑨❩⑩✴⑧✚④ ⑩✤❸✧➌ ➀✸❷✤❶✌④ ❷✴❶✌➌ ❷✴❺✟❷✴❹ ❶✟⑧✌➌ ④✦❺✟❺✟⑨
�

2EVHUYD�VH�SHOD�7DEHOD�����TXH�H[LVWH�XPD�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�YDORUHV�

WHyULFRV�H�RV�SUiWLFRV��2XWUD�YH]��RFRUUH�R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV��)LFD�FODUR�

TXH�R�DXPHQWR�GD�IUHT�rQFLD�HVWi�GLVWRUFHQGR�R�VLQDO�3:0�VHQRLGDO��

�



� ��

�

�

)LJXUD�������P ❑  ������P▲  ���I ����0+]��

�

7DEHOD������6LQDO�3:0�VHQRLGDO������0+]��P ❑  ������P▲  ���
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✒✖❜ ✏❩✘ ❛✧❛ ✒✌✗✚❜ ✘ ❛ ✕✌✘ ❛ ✍✚❜ ❝✧❞✤✘✌✔ ❝ ❛ ❜ ✍✴✕❁❞✧❞ ❝✴✕✓❜ ❝✧✔ ❛ ❞
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✒✧✘✖❜ ✘✓✏❩✒✌✍ ✒✤✕✓❜ ✒✌✔✖✏✸✍ ✒✌❝✚❜ ❛ ✒✤✕❁✍ ✗✧✗✚❜ ❞✧❞✧❞ ❛

❡❁❫ ❢✌◆ ❴ ❵✟❚☎▼✟❡✚❪✤➋✇✐ ❧✧❦✌❧ ▼ ✕❁✗✚❜ ✘✌❞✤✘✌❞ ✕❁✔✚❜ ✔✖✏✸✗✧❞ ✗✖✏✤❜ ❞✧✍✤✘✤✕ ❛ ✔✚❜ ❞✧✗ ❛ ✘

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✌❝ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏
◆ ❖✧❪✤❫ ❴ ❵✟❚ ✏❩✘✖❜ ❛ ❞ ❛ ✒ ✘✌❝✚❜ ✕✌✒✤✕✧✕ ❨ ✔✚❜ ❛ ✏✸❝✧❝ ❝✧✍✚❜ ❝✧❞✖✏✸✔ ❛ ❜ ❞✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏❩✘✖❜ ✕❁✍✧✗✖✏ ✏ ❛ ❜ ✗✤✘✓✏❩✒ ❨ ✕✓❜ ✒✌✔✧❝✖✏ ✏✸✔✚❜ ❝ ❛ ✘✓✏ ✏✸✍✚❜ ✍✧✔✴✕✌✒

❡❁❫ ❢✌◆ ❴ ❵✟❚☎▼✟❡✚❪✤➋✇✐ ❧✧❦✌❧ ▼ ✗✧✍✚❜ ✒✌✍✧❞✧✍ ✗✴✕✓❜ ✘ ❛ ✕ ❛ ✔✧✔✚❜ ❞✧✔✤✒✧✘ ✗✧✔✚❜ ❝ ❛ ✘✓✏ ✗✖✏✤❜ ✘ ❛ ❞✧❞
�

�

2EVHUYD�VH�SHOD�7DEHOD�����TXH�H[LVWH�XPD�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�YDORUHV�

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

DXPHQWR�GD�IUHT�rQFLD�HVWi�GLVWRUFHQGR�R�VLQDO�3:0�VHQRLGDO��

�



� ��

�

�

)LJXUD�������P ❑  ������P▲  ����I ����0+]��

�

7DEHOD�������6LQDO�3:0�VHQRLGDO������0+]��P ❑  ������P▲  ����
▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬✧✒ ✏❩❨❭❬✌✔ ✏❩❨❭❬✤✕ ✏❩❨❭❬✌✗ ✏❩❨❭❬✧✘ ✏❩❨❭❬✌❝

◆ ❖✧❪✤❫ ❴ ❵✟❚ ❛ ✕✓❜ ✕ ❛ ✗✴✕ ✔✖✏✤❜ ❞✖✏✸✗✧✍ ❛ ✔✚❜ ✒✧✒✌❝✤✒ ✔✧✍✚❜ ✕ ❛ ✘✌✍ ❛ ✍✚❜ ❝✴✕✎✏✸❝ ✕❁✔✚❜ ✍✧❞✧✔ ❛
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✒✌✗✚❜ ✒✌✗✴✕❁✍ ✔✧✍✚❜ ✒✌✔✤✘✌❞ ✒✧✘✖❜ ✍✴✕❁✗✖✏ ✒✌❞✚❜ ✕✎✏ ❛ ✍ ✒✤✕✓❜ ✏✸✍✧❞✧❝

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✕✧✕✓❜ ✔✧✔ ❛ ❞ ✗✴✕✓❜ ✔✖✏✸❞✧✔ ✗✴✕✓❜ ✍✧✍✧✔✧❞ ✘✌✍✚❜ ✗✴✕✧✕✎✏ ✗✧❝✚❜ ❞✖✏✸✔✤✘

▼✌◆ ❖✤P❁◗✤▼✧❘✟❙✧❚✽❯ ❱✧❲❁❳ ✏❩❨❭❬ ❛ ✏❩❨❭❬✌❞ ✏❩❨❭❬✓✏✸✍ ✏❩❨❭❬✓✏✧✏ ✏❩❨❭❬✓✏❩✒ ✏❩❨❭❬✓✏✸✔
◆ ❖✧❪✤❫ ❴ ❵✟❚ ❝✴✕✓❜ ❝✧❞✴✕✧✕ ✏✸✔✚❜ ❝✖✏❩✒✌✗ ❝✧✍✚❜ ✕❁✗✧✗✧✗ ✍✚❜ ✘✌❝✧✍✧❝ ❝✧✗✚❜ ✘✧✒ ❛✧❛ ❞✚❜ ✗✧✍✧✔✤✒
❡❁❫ ❢✌◆ ❴ ❵✟❚ ✏❩✘✖❜ ✔✖✏✸❞✧✍ ✏✦✕✓❜ ✍✧✗✖✏✸✍ ✍✚❜ ❛ ✕✌✒✤✕ ✏✸✗✚❜ ❛ ❝✖✏✸✍ ✏✸✍✚❜ ✏ ❛ ✍✧✍

❵❤❣✝✐ ❴ ❥ ◆ ❫ ❚☎❦✌❧ ▼☎❚✤❫ ❱✧❖✤♠ ✗✴✕✓❜ ✕ ❛✧❛ ❝ ✗✴✕✓❜ ✍✧✗✖✏✸✍ ✕✌✒✖❜ ✕❁❞ ❛ ✏ ✗✧❞✚❜ ✍✧✔ ❛ ✒ ✗✴✕✓❜ ❝✧✔✧❝✧❝
�

�

2EVHUYD�VH� SHOD� 7DEHOD� ����� TXH� H[LVWH� XPD� GLIHUHQoD� VLJQLILFDWLYD� HQWUH� RV�

YDORUHV�WHyULFRV�H�RV�SUiWLFRV��1RWD�VH��WDPEpP��R�DSDUHFLPHQWR�GH�KDUP{QLFRV�SDUHV�GH�

RUGHQV� PDLRUHV� VH� FRPSDUDGR� DR� FDVR� DQWHULRU�� 2� DSDUHFLPHQWR� GH� KDUP{QLFRV� SDUHV�

WDPEpP�HVWi�UHODFLRQDGR�DR�DXPHQWR�GD�IUHT�rQFLD���

�

�



� ��

�

�

)LJXUD�������P ❑  ������P▲  ����I ����0+]��

�

7DEHOD�������6LQDO�3:0�VHQRLGDO������0+]��P ❑  ������P▲  ����
♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④⑥⑤ ⑦✴⑧ ④⑥⑤ ⑦✤⑨ ④⑥⑤ ⑦✟⑩ ④❍⑤ ⑦✤❶ ④⑥⑤ ⑦✴❷ ④⑥⑤ ⑦✤❸ ④⑥⑤ ⑦✤❹ ④❍⑤ ⑦✤❺

♦ ♣✴❻✸❼ ❽ ❾❩✉ ❹✟❶✌➌ ⑩✴❷✴❷✟⑧ ⑧✴❷✌➌ ⑩✤❸✟❹✴❺ ❹❩⑩❁➌ ⑧❁④✦❸✟⑨ ⑧✤⑨✧➌ ④✴④❍⑨✟❺ ❹✴❶✧➌ ❺✸❷✴⑨❁④ ⑨✟❶✧➌ ❺✟❶✸⑩✟⑩ ❹✌④✟➌ ❷❁④⑥⑩✴⑧ ⑧✤❸✧➌ ➀✴❺✟⑨✟❶
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑧✴⑨✌➌ ❹✟❸✴⑨❩⑩ ⑧✤➀✧➌ ⑨✸⑧✴❺✴➀ ⑧✴⑧✌➌ ⑨❁④❍➀✟➀ ⑨✸⑧✌➌ ④❍➀✴❸✟➀ ⑧✤❶✧➌ ❹❁④⑥⑧✴➀

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ⑨✟❶✌➌ ❺✌④⑥⑩✴❷ ⑨✴❺✧➌ ⑩✚④❍⑨✴❺ ❶✴➀✧➌ ⑧✴❷✴❹✟❹ ❷✴❶✧➌ ❺✌④✦➀✟❺ ❷✤⑨✧➌ ❺✴❹✌④❍❸

♥✟♦ ♣✸q✤r✟♥✟s❩t✟✉✇✈ ①✴②✴③ ④❍⑤ ⑦✚④✦➀ ④⑥⑤ ⑦✚④✟④ ④❍⑤ ⑦✚④⑥⑧ ④⑥⑤ ⑦✖④❍⑨ ④⑥⑤ ⑦✚④❤⑩ ④❍⑤ ⑦✚④❍❶ ④❍⑤ ⑦✚④❍❷ ④⑥⑤ ⑦✖④❍❸
♦ ♣✴❻✸❼ ❽ ❾❩✉ ❸✟❶✌➌ ❸✟❹✴❸✟❶ ⑧✤⑨✧➌ ④❍❹✸⑧✤❶ ❸✟⑨✧➌ ❶✟❹❁④❍➀ ⑧✚④✸➌ ⑨✸⑩✤⑨✟❹ ❷✴❷✌➌ ④❍❹✟❺✴❺ ⑤ ➀✧➌ ➀✸❷✟⑧✴❶ ❸✟⑨✌➌ ➀✌④❍❷✟⑧ ❸✧➌ ❶✟➀✟⑨✸⑩
➁✌❼ ➂✴♦ ❽ ❾❩✉ ⑧✚④✸➌ ❷❁④❍⑨✴➀ ⑧✴➀✧➌ ❶✟⑨❁④❍➀ ⑧✤➀✧➌ ➀✴➀✟⑨✌④ ④❍⑧✌➌ ⑧❁④❍➀✴➀ ⑤ ➀✧➌ ➀✌④⑥⑧✴❶ ④❍❹✌➌ ⑧❁④⑥⑩✤➀ ⑧✌➌ ❺✟❹✌④✦❸

❾➄➃✓➅ ❽ ➆ ♦ ❼ ✉➈➇✤➉ ♥➈✉✸❼ ①✟♣✸➊ ❷✤⑨✧➌ ⑧✟❷✴❹✴❸ ❷✴⑨✧➌ ❷✴❺✴❹✸⑧ ❷✟⑩❁➌ ❶✟❷✴➀✟❹ ❶✴❹✧➌ ➀✟❶✟❶❁④ ⑩✤❸✧➌ ➀✟⑨❁④⑥⑧ ❷✟❷❁➌ ⑨✟❸✴❹✟❹ ❶✟⑧✌➌ ④✦❺✟❺✟❸
�

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�



� ��

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��
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)LJXUD�������7HPSR�GH�VXELGD�GR�VLQDO�3:0�VHQRLGDO��
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� 2�WHPSR�GH�VXELGD�GR�VLQDO�3:0�VHQRLGDO�DSyV�R�SDG�GH�VDtGD�2%����SLQR����GR�

&,��p�GH����QV��
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� 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�
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� 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�������
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� $�SULPHLUD�SDUWH� WHVWDGD�GR�FRQYHUVRU�9�,� IRL�D� IRQWH�GH�FRUUHQWH��$�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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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��
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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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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&.�

UHVSHFWLYDPHQWH�H�QmR�VHUmR�XWLOL]DGRV�GXUDQWH�RSHUDomR�QRUPDO�GR�&,��&DGD�SDG�GH�VDtGD�

FRQVRPH� ������� µ:�0+]� >��@�� ,VVR� IRUQHFH� SRWrQFLDV� DGLFLRQDLV� jV� FDOFXODGDV� GH��

�����P:�SDUD�3:0�HP����N+]�������P:�SDUD�3:0�HP�����N+]�H������P:�SDUD�

3:0�HP�����0+]��$V�SRWrQFLDV� WRWDLV�FDOFXODGDV�SDVVDP�D�VHU��HQWmR�������P:�SDUD�

3:0� HP� ��� N+]�� �����P:�SDUD� 3:0� HP� ���� N+]� H� �����P:�SDUD� 3:0�HP�����
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VLJQLILFDWLYDV�� VREUHWXGR�SDUD�RV� VLQDLV�GH�PDLRU� IUHT�rQFLD��QD�TXDO�R�PLOLDPSHUtPHWUR�
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IRWRPLFURJUDILD�� SRGHP�VH� REVHUYDU� RV� ���SDGV�� R� RVFLODGRU� HP� DQHO� �FRQIRUPH�)LJXUD�
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