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5HVXPR� $�LPSOHPHQWDomR GR�SURFHVVR�GH�FRQYHUVmR�HP�ODUJD�HVFDOD�GD�ELRPDVVD�OLJQRFHOXOyVLFD�
HP�ELRFRPEXVWtYHLV�H�RXWURV�ELRSURGXWRV��HP�ELRUUHILQDULDV��DLQGD�DSUHVHQWD�GHVDILRV�WHFQROyJLFRV��
HVSHFLDOPHQWH�DTXHOHV� UHODFLRQDGRV�DR�SURFHVVR�GH�SUp�WUDWDPHQWR��QR�TXDO� LQLELGRUHV�GDV� UHDo}HV�
ELRTXtPLFDV�VXEVHTXHQWHV�VmR�OLEHUDGRV��FRP�GHVWDTXH�SDUD�RV�FRPSRVWRV�IHQyOLFRV�H�IXUDOGHtGRV��$�
ODYDJHP� GR� EDJDoR� GH� FDQD�GH�Do~FDU� KLGURWpUPLFR� RX� DGLomR� GH� SURWHtQDV� GH� VDFULItFLR� VmR�
H[HPSORV�GH�HVWUDWpJLDV� LPSOHPHQWDGDV�SDUD�PLWLJDU�R�HIHLWR�QHJDWLYR�GH� LQLELGRUHV� VRO~YHLV�H�GD�
SVHXGR�OLJQLQD�QDV�UHDo}HV�ELRTXtPLFDV�HQYROYLGDV�QD�SURGXomR�GH�HWDQRO�GH�VHJXQGD�JHUDomR���*���
7RGDYLD��DLQGD�QmR�Ki�XPD�DQiOLVH�WpFQLFD�TXH�FRQWHPSOH�D�FRQILJXUDomR�GRV�SURFHVVRV�XWLOL]DQGR�D�
ODYDJHP�FRQFRPLWDQWHPHQWH�FRP�SURWHtQDV�GH�VDFULItFLR��1HVWH�VHQWLGR��R�HVFRSR�GHVWH�WUDEDOKR�IRL�
DYDOLDU�R�LPSDFWR�QDV�UHDo}HV�ELRTXtPLFDV�GH�FRQYHUVmR�GD�FHOXORVH�HP�JOLFRVH�FRP�HVVHV�GLIHUHQWHV�
SURWRFRORV�GH�PLWLJDomR� GH� LQLELGRUHV� VRO~YHLV� H� LQVRO~YHLV��2V� UHVXOWDGRV�PRVWUDUDP�TXH� WDQWR� D�
DGLomR�GH�SURWHtQD�GH�VRMD�FRPR�D�ODYDJHP�DSUHVHQWDUDP�JDQKRV�SRVLWLYRV�SDUDOHORV�QR�UHQGLPHQWR�
GD�KLGUyOLVH�TXDQGR�DQDOLVDGRV�VHSDUDGDPHQWH��2V�LPSDFWRV�SRVLWLYRV�GD�PLWLJDomR�QR�UHQGLPHQWR�
GH�JOLFRVH� IRUDP�VRPDGRV��FKHJDQGR�D�JDQKRV�GH��DSUR[LPDGDPHQWH�������TXDQGR�D� ODYDJHP�GR�
EDJDoR�KLGURWpUPLFR�IRL�DVVRFLDGD�j�DGLomR�GH�SURWHtQD�GH�VRMD�QD�KLGUyOLVH�HQ]LPiWLFD�

3DODYUDV�FKDYH� /DYDJHP�GR�%DJDoR��5HPRomR�GH�,QLELGRUHV�6RO~YHLV��3URWHtQD�GH�6RMD��3VHXGR�
OLJQLQD��(WDQRO�GH�6HJXQGD�*HUDomR ��*��
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$EVWUDFW� 7KH�LPSOHPHQWDWLRQ�RI�WKH�ODUJH�VFDOH�FRQYHUVLRQ�SURFHVV�RI�OLJQRFHOOXORVLF�ELRPDVV�LQWR�
ELRIXHOV�DQG�RWKHU�ELRSURGXFWV�VWLOO�SUHVHQWV�WHFKQRORJLFDO�FKDOOHQJHV��HVSHFLDOO\�WKRVH�UHODWHG�WR�WKH�
SUH�WUHDWPHQW� SURFHVV�� LQ� ZKLFK� LQKLELWRUV� RI� WKH� VXEVHTXHQW� ELRFKHPLFDO� UHDFWLRQV� DUH� UHOHDVHG��
KLJKOLJKWLQJ� ERWK� SKHQROLF� DQG� IXUDOGHK\GHV� FRPSRXQGV�� :DVKLQJ� WKH� K\GURWKHUPDO� VXJDUFDQH�
EDJDVVH�RU�VR\EHDQ�SURWHLQ�DGGLWLRQ�LQ�HQ]\PDWLF�K\GURO\VLV�FRXOG�EH�XVHG�WR�PLWLJDWH�WKH�QHJDWLYH�
HIIHFW�RI�VROXEOH�LQKLELWRUV�DQG�LQVROXEOH�SVHXGR�OLJQLQ�GXULQJ�ELRFKHPLFDO�UHDFWLRQV�LQ�WKH�VHFRQG�
JHQHUDWLRQ� ��*��RI� HWKDQRO�SURGXFWLRQ��+RZHYHU�� XS� WR�QRZ�� WKHUH� LV� QRQH� VWXG\�RI� WKH� WHFKQLFDO�
YLDELOLW\�RI�DVVRFLDWLRQ�RI�ZDVKLQJ�SURFHVV�DQG�VDFULILFLDO�SURWHLQ�DGGLWLRQ�LQ�HQ]\PDWLF�K\GURO\VLV��
7KHQ�� WKH�PDLQ�VFRSH�RI� WKLV�ZRUN�ZDV� WR� LQYHVWLJDWH�GLIIHUHQW�SURWRFROV�RI�VROXEOH� LQKLELWRUV�DQG�
LQVROXEOH�SVHXGR�OLJQLQ�PLWLJDWLRQ�DQG�WKHLU�LPSDFW�RQ�FHOOXORVH�FRQYHUVLRQ�WR�JOXFRVH�LQ�HQ]\PDWLF�
K\GURO\VLV��7KH�JOXFRVH�SURGXFHG�DIWHU�EDJDVVH�ZDVKLQJ�ZDV�WKH�VDPH�IRU�WKH�K\GURWKHUPDO�EDJDVVH�
LQ�EXIIHU�ZLWK�SURWHLQ��7KLV�PHDQV�WKDW�HLWKHU�EDJDVVH�ZDVK�DQG�VR\EHDQ�SURWHLQ�DGGLWLRQ�SURPRWHV�
SDUDOOHO� LPSDFW�RQ�ILQDO�\LHOGV�RI�JOXFRVH�� ,PSUHVVLYHO\��ZDVKLQJ�K\GURWKHUPDO�VXJDUFDQH�EDJDVVH�
DVVRFLDWHG�ZLWK�VR\EHDQ�SURWHLQ�DGGLWLRQ�UHVXOWHG�LQ�JOXFRVH�\LHOGV�LPSURYHPHQWV�DURXQG�����ZLWK�
D�VXSSOHPHQW�RI�ERWK�PLWLJDWLRQ�HIIHFWV�
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.H\ZRUGV��:DVK�RI�%DJDVVH��6ROXEOH�,QKLELWRUV�5HPRYDO��6R\EHDQ�3URWHLQ��3VHXGR�OLJQLQ��(WKDQRO�
RI�6HFRQG�*HQHUDWLRQ���*����

���,QWURGXomR�
,PSOHPHQWDU� R� SURFHVVR� GH� FRQYHUVmR� HP� ODUJD� HVFDOD� GD� ELRPDVVD� OLJQRFHOXOyVLFD� HP�

ELRFRPEXVWtYHLV�H�RXWURV�ELRSURGXWRV�DLQGD�DSUHVHQWD�GHVDILRV�WHFQROyJLFRV��SULQFLSDOPHQWH�DTXHOHV�
UHODFLRQDGRV�j�HWDSD�GH�SUp�WUDWDPHQWR��1HVWD�HWDSD��IUHTXHQWHPHQWH��Ki�D�OLEHUDomR�GH�TXDQWLGDGHV�
HOHYDGDV� GH� LQLELGRUHV� GDV� UHDo}HV� ELRTXtPLFDV� VXEVHTXHQWHV�� FRP� GHVWDTXH� SDUD� RV� FRPSRVWRV�
IHQyOLFRV�H�IXUDOGHtGRV��(P�ELRUUHILQDULDV��HVWUDWpJLDV�SDUD�PLWLJDU�H�RX�EORTXHDU�R�HIHLWR�QHJDWLYR�
GRV�LQLELGRUHV�OLEHUDGRV�QD�HWDSD�GH�SUp�WUDWDPHQWR�GR�PDWHULDO�OLJQRFHOXOyVLFR�VmR�HVVHQFLDLV�SDUD�D�
PLQLPL]DomR�GRV�FXVWRV�DWUHODGRV�j�UHSRVLomR�GH�HQ]LPDV�XWLOL]DGDV�QD�KLGUyOLVH�GRV�FDUERLGUDWRV�H�j�
EDL[D�HILFLrQFLD�GD�IHUPHQWDomR�QD�SURGXomR�GR�ELRHWDQRO��$�UHFRQILJXUDomR�GH�SURFHVVRV�D�SDUWLU�
GD�LPSOHPHQWDomR�GH�WpFQLFDV�GH�SUp�WUDWDPHQWR��GHWR[LILFDomR�GH�LQLELGRUHV�VRO~YHLV�RX�HPSUHJR�
GH� DJHQWHV� DWHQXDGRUHV�� EORTXHDGRUHV� GD� OLJQLQD� LQVRO~YHO� VmR� DOJXQV� H[HPSORV� GH� HVWUDWpJLDV�
VXJHULGDV�SDUD�FRQWULEXLU�SDUD�D�YLDELOLGDGH�GDV�ELRUUHILQDULDV�FRP�SURGXomR�GH�SULPHLUD�H�VHJXQGD�
JHUDomR�LQWHJUDGDV���*��*���.,0��������

$�UHPRomR�GH�LQLELGRUHV�VRO~YHLV�SUHVHQWHV�QD�ELRPDVVD�SRU�ODYDJHP��SRU�H[HPSOR��p�XPD�
HVWUDWpJLD�SDUD�PLWLJDU�R�HIHLWR�GH�LQLELomR�QDV�HQ]LPDV�H�WDPEpP�QD�OHYHGXUD�6��FHUHYLVLDH GXUDQWH�
D�KLGUyOLVH�HQ]LPiWLFD�H�IHUPHQWDomR�DOFRyOLFD��UHVSHFWLYDPHQWH���$WXDU�QD�SUHSDUDomR�GD�ELRPDVVD�
LQVHULQGR�D�HWDSD�GH�ODYDJHP�D�TXHQWH������&���7HPSHUDWXUD�������&��GR�PDWHULDO�OLJQRFHOXOyVLFR�
DSyV�R�SUp�WUDWDPHQWR�UHVXOWRX�QR�GREUR�GH�HILFLrQFLD�GD�VDFDULILFDomR�QD�KLGUyOLVH�HQ]LPiWLFD�HP�
HVWXGRV� UHDOL]DGRV� SRU� .LP� HW� DO�� �������� $� PHVPD� HVWUDWpJLD OHYRX� j� DOWD� VROXELOL]DomR� GH�
LQLELGRUHV��FRPR�RV�IHQyOLFRV�H�IXUDOGHtGRV��QR�OLFRU�GD�ODYDJHP�D�TXHQWH�GD�ELRPDVVD�SUp�WUDWDGD�
SRU�H[SORVmR�D�YDSRU��.,0 HW�DO�����������3RU�RXWUR�ODGR��GH�DFRUGR�FRP�D�OLWHUDWXUD��D�XWLOL]DomR�GD�
SURWHtQD�GH�VRMD� UHVXOWRX�HP�JDQKRV�QD�FRQYHUVmR�GD�FHOXORVH�GXUDQWH�D�KLGUyOLVH�GH��QR�PtQLPR��
����� TXDQGR�R� EDJDoR� GH� FDQD�GH�Do~FDU� IRL� VXEPHWLGR� D� GLIHUHQWHV� FRQGLo}HV� GH� KLGUyOLVH� H� GH�
SUp�WUDWDPHQWR��%521',�HW�DO�� ������)/25(1&,2�HW�DO�� �������$GHPDLV��)ORUHQFLR�HW�DO �������
UHSRUWDUDP�XP�JDQKR�Pi[LPR�GH�DSUR[LPDGDPHQWH�����TXDQGR������P�P��GH�SURWHtQD�GH�VRMD�IRL�
HPSUHJDGD�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�GR�EDJDoR�GH�FDQD�KLGURWpUPLFR��XWLOL]DQGR���)38�J�GR�
FRTXHWHO� HQ]LPiWLFR� FRPHUFLDO� &HOOLF� &7HF���� $SHVDU� GH� KDYHU� GLIHUHQWHV� RSo}HV� GH� URWDV� GH�
SURFHVVR�SDUD�VROXFLRQDU�R�HIHLWR�QHJDWLYR�GD�SUHVHQoD�GH�LQLELGRUHV�QRV�ELRSURFHVVRV�HQYROYLGRV�QD�
SURGXomR�GR�HWDQRO��*� �.,0��������/,� H�=+(1*���������DLQGD�QmR�Ki�HVWXGRV�TXH�FRPSDUHP�D�
PLWLJDomR�GH�LQLELGRUHV�VRO~YHLV�H�LQVRO~YHLV�QR�SURFHVVR�GH�SURGXomR�GR�HWDQRO�FHOXOyVLFR��

$VVLP�� D� DYDOLDomR� GD� YLDELOLGDGH� WpFQLFD� GD� DSOLFDomR� GD� ODYDJHP� FRQFRPLWDQWH� FRP� D�
DGLomR�GH�SURWHtQDV�GH�VDFULItFLR�WRUQD�VH�FUXFLDO�SDUD�D�IXWXUD�DSOLFDomR�QD�LQG~VWULD�GH�SURGXomR�GH�
HWDQRO��*��$OpP�GR�HIHLWR�VLQpUJLFR�GRV�SURFHVVRV�GH�PLWLJDomR��R�LPSDFWR�GR�SURFHVVR�GH�ODYDJHP�
D�TXHQWH�H�GD�DGLomR�GH�SURWHtQD�GH�VRMD�QD�KLGUyOLVH�HQ]LPiWLFD�QRV�UHQGLPHQWRV�GH�JOLFRVH�IRUDP�
FRPSDUDGRV�FRP�VROXELOL]DomR�GR�EDJDoR�KLGURWpUPLFR�VHP�QHQKXP�SyV�SURFHVVDPHQWR��

���0DWHULDLV�H�0pWRGRV
����3URFHVVRV�GD�3URGXomR�GH�(WDQRO��*
�������3Up�WUDWDPHQWR�H�/DYDJHP

2�EDJDoR�GH�FDQD�GH�Do~FDU� LQ�QDWXUD��,SLUDQJD�$JURLQGXVWULDO��8QLGDGH�'HVFDOYDGR� � 63��
%UDVLO��IRL�VHFR�DWp��DSUR[LPDGDPHQWH������GH�XPLGDGH��7a���&���PRtGR�QR�PRLQKR�GH�IDFDV�H��HP�
VHJXLGD��SHQHLUDGD��UHVXOWDQGR�HP�SDUWtFXODV�FRP�GLkPHWUR�LQIHULRU�D���PP��SHQHLUD�GH����0HVK���2�
SUp�WUDWDPHQWR�KLGURWpUPLFR��GR�LQJOrV��/LTXLG�+RW�:DWHU��GR�EDJDoR�IRL�UHDOL]DGR�QR�UHDWRU�GH��/�
GD�3DUU�,QVWUXPHQWV �0RGHOR�������SRU����PLQXWRV��D������&�H�����GH�VyOLGRV�GH�EDJDoR�GH�FDQD�
GH�Do~FDU�VHFR��P�P���$R�ILQDO��D�IUDomR�OtTXLGD�IRL�VHSDUDGD�SRU�ILOWUDomR�VLPSOHV��

$� ELRPDVVD� KLGURWpUPLFD� �/+:�� IRL� ODYDGD� HP� EDWHODGDV� D� ��� �&� DSyV� R� SURFHVVR� GH�
ILOWUDomR�� 1D� ODYDJHP� FRQVLGHUDUDP�VH� D� PLVWXUD� GD� ELRPDVVD� j� iJXD� FRP� KRPRJHQHL]DomR� SRU�
WHPSR LQIHULRU� D� �� PLQXWR�� ���� VyOLGRV� SDUD� �� HVWiJLRV� GH� ODYDJHP� �3,172� HW� DO��� ������� 2V�
H[SHULPHQWRV�GH�SUp�WUDWDPHQWR�H�ODYDJHP�IRUDP�UHDOL]DGRV�HP�WULSOLFDWD�
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�������+LGUyOLVH�(Q]LPiWLFD H�$GLomR�GH�3URWHtQD�GH�6DFULItFLR
1D� HWDSD� GH� KLGUyOLVH� IRUDP� WHVWDGRV� D� FHOXORVH� FRPHUFLDO� �6ROND� )ORFN���� R� EDJDoR�

KLGURWpUPLFR� H� R� EDJDoR� KLGURWpUPLFR� ODYDGR�� 7ULSOLFDWDV� GH� H[SHULPHQWRV� IRUDP� FRQGX]LGDV� HP�
DJLWDGRU� RUELWDO� SRU� ��K� D� ���� USP�� ���&�� ���� VyOLGRV� �P�P�� H� ��� )38� GH� &HOOLF� &7HF��
�1RYR]\PHV� SRU�JUDPD�GH�EDJDoR�VHFR�QR�WDPSmR�FLWUDWR�GH�VyGLR�����P0��S+�������$�DWLYLGDGH�
GR�H[WUDWR� HQ]LPiWLFR� FRPHUFLDO�XWLOL]DGR� IRL�GH� ����)38��P/� �*+26(��������6/8,7(5�HW� DO���
�������

8WLOL]RX�VH�D�FRQFHQWUDomR�GH�����GH�SURWHtQD�GH�VRMD�SRU�JUDPD�GH�EDJDoR�SUp�WUDWDGR��P�P��
�SURWHtQD�LVRODGD�FRP�WHRU�SURWHLFR�t �����%UHPLO����%UDVLO��GH�DFRUGR�FRP�D�PHWRGRORJLD�GHVFULWD�
SRU��)/25(1&,2�HW�DO�� ������

����,PSDFWR�QD�+LGUyOLVH�(Q]LPiWLFD�FRP�RV�3URFHVVRV�GH�0LWLJDomR�GH�,QLELGRUHV
�������4XDQWLILFDomR�GH�*OLFRVH

$�TXDQWLILFDomR�GH�JOLFRVH�QR�KLGUROLVDGR�IRL� UHDOL]DGD�SRU�&URPDWRJUDILD�/tTXLGD�GH�$OWD�
(ILFLrQFLD� GH� DFRUGR� FRP� � R� SURWRFROR� GR� ³1DWLRQDO� 5HQHZDEOH� (QHUJ\� /DERUDWRU\� �86$�´�
^6OXLWHU� ������'HWHUPLQDWLRQ�RI�6WUXFWXUDO &DUERK\GUDWHV�DQG�/LJQLQ LQ�%LRPDVV�� �3LQWR��������
9LDELOLGDGH�WpFQLFD�GD�UHPRomR�GH�LQLELGRUHV�GR�EDJDoR�GH�FDQD�GH�Do~FDU�SRU�SURFHVVR�GH�ODYDJHP�
HP�ELRUUHILQDULDV�`��

�������*DQKR�QR�5HQGLPHQWR�GH�+LGUyOLVH
$�ILP DYDOLDU�R�LPSDFWR�GRV�SURFHVVRV�GH�PLWLJDomR�QD�KLGUyOLVH�HQ]LPiWLFD��FDOFXORX�VH�R�

JDQKR� GH� KLGUyOLVH�� (VWH� SDUkPHWUR� UHIHUH�VH� DR� DXPHQWR� SHUFHQWXDO� GR� UHQGLPHQWR� GH� JOLFRVH�
REVHUYDGR�SDUD�FDGD�SURFHVVR�GH�PLWLJDomR�HP�UHODomR�DR�EDJDoR�KLGURWpUPLFR�QmR ODYDGR��

���5HVXOWDGRV�H�'LVFXVVmR
$�)LJXUD���PRVWUD�R�SHUILO� WHPSRUDO�GH�JOLFRVH��J�/��GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�SDUD�D�

SURGXomR� GH� HWDQRO� �*�� VHQGR� R� EDJDoR� KLGURWpUPLFR� R� FRQWUROH� GRV� WUDWDPHQWRV�� 2V� UHVXOWDGRV�
PRVWUDP�TXH�Ki�JDQKRV�VLJQLILFDWLYRV�FRP�D�PLWLJDomR�GH�LQLELGRUHV�VRO~YHLV�H�LQVRO~YHLV�

)LJXUD����3HUILO�WHPSRUDO�SDUD�D�FRQFHQWUDomR�GH�JOLFRVH�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD������VRO���GH�
�K��� ��K�����)38�J�GH�EDJDoR�VHFR������GH�SURWHtQD�GH�VDFULItFLR��PDVVD�GH�SURWHtQD�GH�VRMD�PDVVD�
GH�EDJDoR�KLGURWpUPLFR�VHFR��
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2�SHUILO� WHPSRUDO�GH�FRQFHQWUDomR�GH�JOLFRVH�PRVWUD�TXH�QDV�SULPHLUDV����K�GH�KLGUyOLVH�p�
QRWiYHO�XPD�WHQGrQFLD�GH�DXPHQWR�SDUD�R�EDJDoR�KLGURWpUPLFR�FRP�D�DGLomR�GD�SURWHtQD�FRPSDUDGR�
DR�FRQWUROH��������$�FRQFHQWUDomR�GH�JOLFRVH�LJXDO�D�������J�/�QR�WHPSR�GH���K�VXSHURX�DTXHODV�
REWLGDV�VRPHQWH�SRU�PHLR�GD�ODYDJHP��������J�/��RX�FRP�D�DGLomR�GD�SURWHtQD�GH�VDFULItFLR��������
J�/��3DUD�WHPSRV�VXSHULRUHV�D����K�YHULILFD�VH�TXH�WDQWR�R�HIHLWR�GD�SURWHtQD GH�VDFULItFLR�TXDQWR�GD�
ODYDJHP�GD�ELRPDVVD�IRUDP�HTXLYDOHQWHV��FRP�JDQKR�PpGLR�GH��DSUR[LPDGDPHQWH������QR�Pi[LPR�
WHPSR� GH� KLGUyOLVH� �)LJXUD� ���� (P� FRQWUDSDUWLGD�� D� PLWLJDomR� GH� LQLELGRUHV� SRU� ODYDJHP�
FRQFRPLWDQWHPHQWH� FRP� D� SURWHtQD� GH� VDFULItFLR� OHYRX� D� JDQKRV� GH� FRQYHUVmR� QD� KLGUyOLVH� GH��
DSUR[LPDGDPHQWH�������QR�WHPSR�GH���K��

���&RQFOXV}HV
2V� JDQKRV� SRVLWLYRV� QDV� FRQYHUV}HV� GH� KLGUyOLVH� SHOD� PLWLJDomR� GH� LQLELGRUHV� WDQWR� SHOR�

SURFHVVR� GH� ODYDJHP� TXDQWR� SHOD� DGLomR� GH� SURWHtQD� GH� VDFULItFLR� VmR� SURPLVVRUHV� H� GHYHP� VHU�
DYDOLDGRV� SDUDOHODPHQWH� j� DQiOLVH� GH� FXVWRV� FRP� FRQVXPR� GH� XWLOLGDGHV�� iJXD� H� SURWHtQD� GH�
VDFULItFLR�QRV�SURFHVVRV�HQYROYLGRV�QD�ELRUUHILQDULD��*��*�

$JUDGHFLPHQWRV
2V� DXWRUHV� DJUDGHFHP� DR� 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� 4XtPLFD GD�

8QLYHUVLGDGH� )HGHUDO� GH� 6mR� &DUORV� �33*(4�8)6&DU��� j� )XQGDomR� GH� $PSDUR� j� 3HVTXLVD� GR�
(VWDGR� GH� 6mR� 3DXOR� �)$3(63�� SHOD� FRQFHVVmR� GDV� EROVDV� GH� PHVWUDGR� H� GRXWRUDGR� �SURFHVVRV�
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