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GH�3yV�JUDGXDomR�HP�7HFQRORJLD�GH�$OLPHQWRV��33*7$��

� ,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD �,3%��%UDJDQoD��3RUWXJDO�� /DERUDWRU\�RI�6HSDUDWLRQ�DQG�
5HDFWLRQ�(QJLQHHULQJ�± /DERUDWRU\�RI�&DWDO\VLV�DQG�0DWHULDOV��/65(�/&0��

� ,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD��,3%��%UDJDQoD��3RUWXJDO���&HQWUR�GH�,QYHVWLJDomR�GH�
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 IHUQDQGDOHLPDQQ#XWISU�HGX�EU

5(6802 � $OWHUQDWLYDV� DRV� FRUDQWHV� DOLPHQWDUHV� VLQWpWLFRV HVWmR� GLVSRQtYHLV� D� SDUWLU� GH�
IRQWHV� YHJHWDLV�� FRPR� D� FXUFXPLQD�� TXH� SRGH� VHU� H[WUDtGD� GD &XUFXPD� ORQJD / H� SRVVXL�
UHFRQKHFLGD� ELRDWLYLGDGH�� 1R� HQWDQWR�� D� FXUFXPLQD� p� WHUPLFDPHQWH� LQVWiYHO� H� GHJUDGD�
UDSLGDPHQWH�GXUDQWH�R�DTXHFLPHQWR��R�TXH�FRQVWLWXL�XP�GHVDILR�SDUD�R�VHX�XVR�HP�DOLPHQWRV�
VXMHLWRV� D� SURFHVVDPHQWR� SRU� FDORU�� 1HVWH� HVWXGR�� D� QDQRHQFDSVXODomR� GD FXUFXPLQD� HP�
SROtPHURV� ELRFRPSDWtYHLV�� FRPR� D N�FDUUDJHQD�� SROL�iOFRRO� YLQtOLFR� �39$� H� SROL�YLQLO
SLUUROLGRQD�� �393��� XWLOL]DQGR� D� WpFQLFD� GH� GLVSHUVmR� VyOLGD� VHJXLGD� GH� VSUD\� GU\LQJ IRL�
DSOLFDGD�DSURYHLWDQGR�RV�HIHLWRV�SURWHWRUHV�GR�HQFDSVXODPHQWR��$YDOLDUDP�VH�R�HIHLWR�GR S+�
GR� PHLR� GXUDQWH� D� REWHQomR GDV� SDUWtFXODV�� H� RV� SHUFHQWXDLV� GH� FXUFXPLQD� H� VXUIDFWDQWH�
�7ZHHQ� ���� �HVWHV� UHODWLYRV j�PDVVD� GH� SROtPHUR���8PD� DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV�
�3&$�� IRL UHDOL]DGD�SDUD� LGHQWLILFDU�DV�FRQGLo}HV�H[SHULPHQWDLV�TXH� OHYDULDP�j�PHOKRULD�GD�
HVWDELOLGDGH� GD� FRU� GD� FXUFXPLQD� TXDQGR� VXEPHWLGD� D SURFHVVRV� GH� DTXHFLPHQWR�� 2V�
UHVXOWDGRV�LQGLFDUDP�TXH�RV�SROtPHURV�SURWHJHUDP�GH�IRUPD�GLIHUHQWH�D�FRU�GXUDQWH�R�SHUtRGR�
GH� DTXHFLPHQWR� �����& SRU� ���� ��� H� ����PLQ��� 3DUD� WHPSRV�PHQRUHV� GH� DTXHFLPHQWR� ����
PLQ�� R� 39$� IRL� R� HQFDSVXODQWH� TXH� PHOKRU� SURWHJHX� D� FRU�� VHJXLGR GD� N�FDUUDJHQD TXH
SURWHJHX�D�FRU�GH�IRUPD PDLV�HIHWLYD�SDUD����PLQ�GH�H[SRVLomR�H�R�393�TXH�PDQWHYH�D�FRU�
HVWiYHO�SHOR�PDLRU�SHUtRGR�GH�WHPSR�GH�H[SRVLomR������PLQ�� $�FXUFXPLQD�QmR�HQFDSVXODGD�
IRL�DYDOLDGD�FRPR�FRQWUROH�VHQGR�REVHUYDGD�SHUGD�FRPSOHWD�GD�VXD�FRORUDomR�DSyV����PLQ�GH�
WUDWDPHQWR�WpUPLFR�

$%675$&7 � $OWHUQDWLYHV�WR�V\QWKHWLF�IRRG�FRORUDQWV DUH�DYDLODEOH�IURP�SODQW�VRXUFHV�VXFK�
DV� FXUFXPLQ� WKDW FDQ� EH� H[WUDFWHG� IURP�&XUFXPD� ORQJD�/� DQG� KDV� UHPDUNDEOH ELRDFWLYLW\��
+RZHYHU�� FXUFXPLQ� LV� WKHUPDOO\� XQVWDEOH� DQG� UDSLGO\� GHJUDGHV� GXULQJ� KHDWLQJ�� ZKLFK� LV� D�
FKDOOHQJH� IRU� LWV� XVH� LQ� EDNHG� RU� FRRNHG� IRRGV�� ,Q� WKLV� VWXG\�� WKH� QDQRHQFDSVXODWLRQ� RI�
FXUFXPLQ LQ�ELRFRPSDWLEOH�SRO\PHUV �QDPHO\�N�FDUUDJHHQDQ��SRO\�YLQ\O�DOFRKRO���39$� DQG�
SRO\�YLQ\O S\UUROLGRQH���393�� XVLQJ�WKH�VROLG�GLVSHUVLRQ�WHFKQLTXH�IROORZHG�E\�VSUD\�GU\LQJ�
ZDV� DSSOLHG�� 7KH� HIIHFW� RI� WKH VROYHQW¶V� S+ LQ� WKH� SDUWLFOH¶V� SURGXFWLYH� SURFHVV� DQG� WKH�
FXUFXPLQ� DQG� VXUIDFWDQW� �7ZHHQ� ���� FRQWHQWV� �UHODWLYH� WR� WKH� SRO\PHU� ZHLJKW� ZHUH� DOVR�
HYDOXDWHG��$�SULQFLSDO�FRPSRQHQW�DQDO\VLV��3&$��ZDV�SHUIRUPHG�WR�LGHQWLI\�WKH�H[SHULPHQWDO�
FRQGLWLRQV� WKDW� OHDG� WR� LPSURYHPHQW� RI� FXUFXPLQ� FRORU� VWDELOLW\�ZKHQ� VXEMHFWHG� WR KHDWLQJ�
SURFHVVHV��5HVXOWV� LQGLFDWHG� WKDW� WKH�SRO\PHUV�SURWHFWHG�GLIIHUHQWO\� WKH�FRORU�GXULQJ�KHDWLQJ�
�DW� ����Ԩ� IRU� ���� ��� DQG�����PLQ���)RU� VKRUWHU� KHDWLQJ� WLPHV� ����PLQ�� 39$�ZDV� WKH� EHVW�
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HQFDSVXODWLQJ�DJHQW IRU�FRORU�SURWHFWLRQ��N�FDUUDJHHQDQ�SURWHFWHG�WKH�FRORU�PRUH�HIIHFWLYHO\�DW�
���PLQ� RI� H[SRVXUH� DQG�393�PDLQWDLQHG� D� VWDEOH� FRORU� IRU� WKH� ORQJHVW� H[SRVXUH� WLPH� �����
PLQ���1RQ�HQFDSVXODWHG FXUFXPLQ� HYDOXDWHG�DV�FRQWURO� FRPSOHWHO\ ORVW FRORU�DIWHU����PLQ�RI�
KHDW�WUHDWPHQW�

,1752'8d­2

$�FXUFXPLQD�p�XP�SROLIHQRO� FRP�SURSULHGDGHV�QRWiYHLV� FRPR�DWLYLGDGHV� DQWLR[LGDQWH�
HQGyJHQD �-$,6:$/�HW�DO����������DQWL�LQIODPDWyULD �$**$5:$/��+$5,.80$5���������
DQWLPLFURELDQD �%$-3$,�� &+$1'�� $+8-$�� ������ 6,/9$� HW� DO��� ����� H� KDELOLGDGH� GH�
PRGXODU� D� DomR� GH� HQ]LPDV� LPSRUWDQWHV� FRPR� D� TXH� HQYROYH� R� HTXLOtEULR� FROLQpUJLFR�
��$+0('�� *,/$1,�� ������� $� ELRDWLYLGDGH� GD� FXUFXPLQD� Mi� IRL� UHYLVDGD� GHWDOKDGDPHQWH�
�35$6$'�HW�DO�������� PDV�VXD�FDSDFLGDGH�FRUDQWH�WHP�DWUDtGR�D�DWHQomR�GR�VHWRU LQGXVWULDO�
SDUWLFXODUPHQWH�GD�LQG~VWULD�GH�DOLPHQWRV��WHQGR�VLGR�HVWXGDGD�FRPR�FDQGLGDWD�SDUD VXEVWLWXLU�
D� WDUWUD]LQD�� &RQWXGR�� D� VXD� LQVWDELOLGDGH� TXDQGR� H[SRVWD� D� WHPSHUDWXUDV� HOHYDGDV�
FRPSURPHWH�VXD�DSOLFDomR�

$� LQVWDELOLGDGH� GD� FRU� p� XPD� SUHRFXSDomR H� R� HQFDSVXODPHQWR� VXUJH� FRPR� XPD�
DOWHUQDWLYD�SDUD� VXSHUDU� HVVD�GLILFXOGDGH �2%Ï1�HW� DO��� ������6286'$/())�HW� DO��� ������
1HVWH� FRQWH[WR�� DV� GLVSHUV}HV� VyOLGDV� IRUDP� H[WHQVLYDPHQWH� WHVWDGDV� SDUD� PHOKRUDU� D�
ELRGLVSRQLELOLGDGH� GH� VXEVWkQFLDV� KLGURIyELFDV� �9$6&21&(/26�� 6$50(172�� &267$��
����� H�SRGHQGR WDPEpP�VHUYLU�FRPR�SURWHWRUHV�GD FRU� $�WpFQLFD�GH�GLVSHUVmR�VyOLGD�DEUDQJH�
XP� FRQMXQWR� GH� SURFHGLPHQWRV� TXH� VH� EDVHLD� QD� GLVVROXomR� GR� PDWHULDO� GH� LQWHUHVVH� H� GR�
SROtPHUR HQFDSVXODQWH HP� XP� VROYHQWH� HP� FRPXP�� FRPR� HWDQRO RX� iJXD�� VHQGR� HVWH�
HYDSRUDGR� HP� VHJXLGD�� e� XPD� WpFQLFD� YLiYHO� H� HFRQ{PLFD� TXH� SHUPLWH� PHOKRUDU� D�
ELRGLVSRQLELOLGDGH�GH�FRPSRVWRV�SRXFR�VRO~YHLV�HP�iJXD� FRPR�D�FXUFXPLQD �)5,=21�HW�DO���
������� 9LVDQGR� D SURGXomR� GDV� SDUWtFXODV� j HVFDOD� SLORWR� RX� LQGXVWULDO�� D� HYDSRUDomR� GR�
VROYHQWH� XWLOL]DGR�QD� GLVSHUVmR� SRGH� VHU� UHDOL]DGD� SRU� VSUD\�GU\LQJ�� TXH� GH� IDWR p� XPD�GDV�
WpFQLFDV�PDLV�DGHTXDGDV�SDUD�HQFDSVXODU�VXEVWkQFLDV�SDUD�D�LQG~VWULD�DOLPHQWtFLD�

$� VHOHomR� GR�PDWHULDO� HQFDSVXODQWH PDLV� DGHTXDGR� �JHUDOPHQWH� XP� SROtPHUR�� p� XPD�
HWDSD� FUtWLFD�� SRLV� VmR� HVSHUDGDV� PXGDQoDV� QD� HVWDELOLGDGH� D� ORQJR� SUD]R�� H� WDPEpP� QR�
GHVHPSHQKR�LQ�YLYR H�LQ�YLWUR��GHSHQGHQGR�GR�HQFDSVXODQWH��3$7(/�HW�DO����������2�PDWHULDO�
PDLV� FRPXPHQWH� DSOLFDGR� SDUD� HQFDSVXODU� D� FXUFXPLQD� SRU� GLVSHUVmR� VyOLGD� p� D �SROL�YLQLO�
SLUUROLGRQD���393� �3$5$'.$5�HW�DO���������$/0(,'$�HW�DO�������D������E� QR�HQWDQWR��p�
LPSRUWDQWH� DYDOLDU� RXWURV� PDWHULDLV� FRPR� FDUUHDGRUHV� GH� FXUFXPLQD HP� GLVSHUV}HV� VyOLGDV��
FRPR�N�FDUUDJHQD� H�R�SROL�iOFRRO�YLQtOLFR�� �39$���YLVDQGR DPSOLDU� D� JDPD�GH� DSOLFDomR GD
FXUFXPLQD QD� LQG~VWULD� DOLPHQWtFLD�� $GLFLRQDOPHQWH�� D� LQIOXrQFLD� GR� WLSR� GH� PDWHULDO�
HQFDSVXODQWH H� GH SDUkPHWURV� FRPR� D� FRQFHQWUDomR� GH� VXUIDFWDQWH� H� R� S+ �SDUkPHWURV� GR�
SURFHVVR���QD�HVWDELOLGDGH�GD�FRU�VRE DTXHFLPHQWR�PHUHFH�VHU�LQYHVWLJDGR�

2� REMHWLYR� GHVWH� HVWXGR IRL� DYDOLDU� D� HVWDELOLGDGH� GD� FRU� GH� GLVSHUV}HV� VyOLGDV� GH�
FXUFXPLQD� TXDQWR� D FRQGLo}HV� GH� DTXHFLPHQWR�� 'LVSHUV}HV� VyOLGDV� IRUDP� REWLGDV� VRE�
GLIHUHQWHV� FRQGLo}HV� H[SHULPHQWDLV� GH� S+�� WLSR� GH� SROtPHUR� HQFDSVXODQWH�� FRQFHQWUDomR� GH�
VXUIDWDQWH H� FXUFXPLQD� 2V GDGRV� REWLGRV� IRUDP� DQDOLVDGRV� SRU� DQiOLVH� GH� FRPSRQHQWHV�
SULQFLSDLV�

0$7(5,$,6�(�0(72'2/2*,$

0DWHULDLV
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&XUFXPLQD �����SXUH]D�� IRL� DGTXLULGD� GD�6LJPD�$OGULFK�� 3ROL�iOFRRO� YLQtOLFR�� �39$��
&HODQHVH� &KHPLFDOV��� N�FDUUDJHQD� �$FURV� 2UJDQLFV�� H� SROL�YLQLO� SLUUROLGRQD�� �393�� 6LJPD�
$OGULFK�� IRUDP� XVDGRV� FRPR� HQFDSVXODQWHV�� 7ZHHQ� ��� �$OID� $HVDU�� H� HWDQRO� DEVROXWR�
�+RQH\ZHOO���������IRUDP�XVDGRV�FRPR�VXUIDWDQWH�H�VROYHQWH��UHVSHFWLYDPHQWH��ÈFLGR�FtWULFR
�3DQ5HDF� �������� FLWUDWR� GH� VyGLR� �3DQ5HDF� ������� H� iJXD� GHVWLODGD� IRUDP� XVDGRV QD�
REWHQomR�GDV�SDUWtFXODV�

3URGXomR�H�FDUDFWHUL]DomR�GDV�SDUWtFXODV
$V�SDUWtFXODV�IRUDP�REWLGDV�SHOD�WpFQLFD�GH�GLVSHUVmR�VyOLGD�FRQIRUPH�GHVFULWR�SRU�6LOYD�

HW� DO�� ������ FRP�SHTXHQDV�PRGLILFDo}HV�� VHJXLGR� SRU� VHFDJHP�HP� VSUD\� GU\LQJ� XWLOL]DQGR�
IOX[R� GH� QLWURJrQLR� ����� /�K����� WHPSHUDWXUD GH� HQWUDGD� GH� ����&�� VDtGD� GH ���&�� YD]mR�
YROXPpWULFD�GH��� P/�PLQ�� H�DVSLUDomR�D����P��K����$V�FRQGLo}HV�H[SHULPHQWDLV�HVSHFtILFDV�D�
FDGD�H[SHULPHQWR�VmR�GHVFULWDV�QD�7DEHOD���

2V�SDUkPHWURV�GH�FRU�GDV�SDUWtFXODV��&,(�/
��D
�H�E
� IRUDP�GHWHUPLQDGDV�XVDQGR�XP�
FRORUtPHWUR� �&5����� PRGHO�� .RQLFD� 0LQROWD� 6HQVLQJ� ,QF��� -DSDQ��� $V� DPRVWUDV� IRUDP�
DTXHFLGDV�D�����& SRU �������H ��� PLQ�HP�IRUQR�FRP�FLUFXODomR�IRUoDGD�SDUD�GHWHUPLQDU�D�
HVWDELOLGDGH� GD� FRU� HP� UHODomR� DR� DTXHFLPHQWR�� $� YDULDomR� GD� FRU� IRL� GHWHUPLQDGD� SHOD�
(TXDomR� ���� FRPSDUDQGR� FRP D� FRU� DQWHV� GR� DTXHFLPHQWR� �0&*8,5(�� ������%(50(-2�
35$'$�� 27(52�� ������ ǻD
��ǻE
� H ǻ/
� UHSUHVHQWDP DV� GLIHUHQoDV� QRV� YDORUHV� GH FDGD�
SDUkPHWUR�DQWHV�H�GHSRLV�GR�DTXHFLPHQWR�

οכܧ ൌ ඥሺοכܮሻʹ ൅ ሺοܽכሻʹ ൅ ሺοܾכሻʹ
ʹ (T�����

$� DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV� �3&$�� GR� LQJOrV�� �%5(5(721�� ����� IRL�
UHDOL]DGD�FRP�R�DX[tOLR�GR�VRIWZDUH�0$7/$%�5����E��0DWK:RUNV�,QF���1DWLFN��0$��86$��

5(68/7$'26�(�',6&866­2

$V� FRQGLo}HV� H[SHULPHQWDLV� H� RV� UHVXOWDGRV� GH� YDULDomR� GH� FRU� HVWmR� DSUHVHQWDGRV� QD�
7DEHOD���

7DEHOD �� 9DULDomR�GH�FRU �ǻ(��DSyV�WUDWDPHQWR�WpUPLFR�D�����& SRU��������H�����PLQXWRV�

([SHULPHQWR
&RQFHQWUDomR�
GH�FXUFXPLQD
��FXUF�SRO�

S+
&RQFHQWUDomR�
GH�7ZHHQ���
��7���SRO�

3ROtPHUR
ǻ(


��PLQ ��PLQ ���PLQ

� ����� ���� ������ 39$ ������ ������ ������

� ����� ���� ����� 39$ ������ ������ ������

� ����� ���� ����� 39$ ������ ������ ������

� ����� ���� ����� 39$ ������ ������ ������

� ���� ���� ����� 39$ ������ ������ ������

� ���� ���� ����� 39$ ������ ������ ������
� ����� ���� ����� N�FDUUDJHQD ������ ������ ������
� ����� ���� ����� N�FDUUDJHQD ������ ������ ������

� ���� ���� ����� N�FDUUDJHQD ������ ������ ������

�� ����� ���� ����� N�FDUUDJHQD ������ ������ ������

�� ���� ���� ����� N�FDUUDJHQD ������ ������ ������

�� ����� ���� ����� N�FDUUDJHQD ������ ������ ������

�� ����� ���� ����� 393 ������ ������ ������

�� ����� ���� ���� 393 ������ ������ ������
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�� ����� ���� ����� 393 ������ ������ ������

�� ���� ���� ����� 393 ������ ������ ������

�� ����� ���� ����� 393 ������ ������ ������

�� ����� ���� ����� 393 ������ ����� �����

�� ����� ���� ����� 393 ������ ������ ������

�� ����� ���� ����� 393 ������ ������ ������

&LQFR� FRPSRQHQWHV� SULQFLSDLV� IRUDP� HVFROKLGDV� GDGR� TXH UHSUHVHQWDYDP� ������� GD�
YDULDomR� WRWDO� HQFRQWUDGD�QRV� H[SHULPHQWRV �UHVXOWDGR�QmR� DSUHVHQWDGR�� 3DUD� D�YDULDomR�GH�
FRU�SDUD����PLQXWRV�GH�DTXHFLPHQWR�IRUDP�HVFROKLGDV�D�FRPELQDomR�HQWUH�3&��H 3&� �)LJXUD�
��� HQTXDQWR� D� FRPELQDomR� HQWUH� 3&�� H 3&�� �)LJXUD� ��� GHVFUHYHX� GH� IRUPD� VDWLVIDWyULD� D�
YDULDomR� GH� FRU� SDUD� ��� H ���� PLQXWRV GH� DTXHFLPHQWR� 1D� )LJXUD� � VmR� DSUHVHQWDGDV� DV�
LPDJHQV� GDV� SDUWtFXODV� �([SHULPHQWR� ��� H� GD� FXUFXPLQD� SXUD� TXDQGR� VXEPHWLGDV� DR�
DTXHFLPHQWR�

)LJXUD��� %LSORWV GH�3&��H�3&��SDUD�GHVFUHYHU�D�YDULDomR�GH�FRU�DSyV�DTXHFLPHQWR�

)LJXUD��� %LSORWV GH�3&� H�3&� SDUD�GHVFUHYHU�D�YDULDomR�GH�FRU�DSyV�DTXHFLPHQWR�
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)LJXUD��� ,PDJHQV�GD�FXUFXPLQD��&XUF��H�GDV�SDUWtFXODV��([SHULPHQWR����DQWHV�H�GHSRLV�GR�
WUDWDPHQWR�WpUPLFR�SRU��������H�����PLQ�D ����&�

e� SRVVtYHO� REVHUYDU� TXH� DPRVWUDV� DORFDGDV� HP� TXDGUDQWHV� RSRVWRV� DRV� YHWRUHV� GH�
YDULDomR�GH�FRU�IRUDP�REWLGDV�HP�S+�QHXWUR��([SHULPHQWRV��������������H ����2V�HQFDSVXODQWHV�
393� �([SHULPHQWRV� ��� H ���� H� N�FDUUDJHQD �H[SHULPHQWRV� �� H ���� DSUHVHQWDUDP� PHOKRU�
SHUIRUPDQFH� HP� SURWHJHU� D� FRU� GD� FXUFXPLQD� GRV� HIHLWRV� GR� DTXHFLPHQWR� $� PHOKRUD�
VLJQLILFDWLYD� QD� UHVLVWrQFLD� GD� FRU� DSyV� D� HQFDSVXODomR� SRGH� VHU� YHULILFDGD� QD� )LJXUD� ��� e�
LPSRUWDQWH� UHVVDOWDU� TXH� DV� SDUWtFXODV� REWLGDV� FRP� 39$� FRPR� HQFDSVXODQWH� IRUDP� DV� TXH�
DSUHVHQWDUDP�FRU�PDLV�LQWHQVD�DSyV�D�SURGXomR��FRQWXGR�HVWH�IRL�R�HQFDSVXODQWH�PHQRV�HIHWLYR�
QD� SURWHomR� GD� FRU� IDFH� DRV� HIHLWRV GR� DTXHFLPHQWR�� ,VVR� LQGLFD� TXH� R� 39$� SRGHULD� VHU�
XWLOL]DGR�SDUD�XVRV�HP�TXH�QmR�IRVVH�UHTXHULGR�DTXHFLPHQWR�

$LQGD�VH�SRGH�QRWDU�TXH�R�39$�RIHUHFHX�ERD�SURWHomR�DWp����PLQXWRV�GH�DTXHFLPHQWR��
FRQWXGR�D�FRU�DSUHVHQWRX�PRGLILFDomR�DFHQWXDGD�DSyV����PLQXWRV��2XWUR�UHVXOWDGR�LPSRUWDQWH�
p� TXH� R� 39$� IRL� PDLV� HIHWLYR� HP� SUHVHUYDU� D� FRU� GD� FXUFXPLQD� DSyV� ��� PLQXWRV� GH�
DTXHFLPHQWR��FRQWXGR�D�VXD�FRU�PXGRX�TXDQGR�VXEPHWLGD�D�WHPSRV�VXSHULRUHV�D����PLQXWRV��
$ .�FDUUDJHQLQD�IRL�FDSD]�GH�SURWHJHU�D�FRU�GD�FXUFXPLQD�DWp�WHPSRV�GH�DTXHFLPHQWR�GH����
PLQXWRV��HQTXDQWR�D�393�IRL�R�PDWHULDO PDLV�HILFLHQWH�QD�SUHYHQomR�GD�PXGDQoD�GH�FRU�SDUD�
WHPSRV�HOHYDGRV �����PLQXWRV���(VWH�FRPSRUWDPHQWR�p�EHP�UHSUHVHQWDGR�SHODV�([SHULrQFLDV���
�39$�FRPR�HQFDSVXODQWH������N�FDUUDJHQLQD��H�����393�FRPR�HQFDSVXODQWH���$V�FRQGLo}HV�GR�
H[SHULPHQWR����FRQGX]LUDP�D�XPD�SURWHomR�GD�FRU�GD�FXUFXPLQD�GXUDQWH�ORQJRV�SHUtRGRV�GH�
DTXHFLPHQWR�D�����&�

$ FXUFXPLQD�SXUD�� QD� VXD� IRUPD�QmR�HQFDSVXODGD��QmR� VXSRUWRX�R� WUDWDPHQWR� WpUPLFR
�)LJXUD �� WHQGR�D�VXD�FRU�DOWHUDGD DSyV����PLQ�GH�DTXHFLPHQWR��$SHVDU�GD�GHWHUPLQDomR�GD�
FRU� WHU� VLGR� UHDOL]DGD� DWp ���� PLQ� GH� WUDWDPHQWR� WpUPLFR� p� LPSRUWDQWH� GHVWDFDU� TXH� HVWD�
DYDOLDomR�IRL�UHDOL]DGD�GH�IRUPD�D�YHULILFDU�R�FRPSRUWDPHQWR GD�YDULDomR�GH�FRU� H�SRU�TXDQWR�
WHPSR HVWD�VH�SRGHULD PDQWHU� GDGR�TXH QD�PDLRULD�GRV�FDVRV�SUiWLFRV�R�WHPSR�GH�FR]LPHQWR�p�
LJXDO� RX� LQIHULRU� D� ���PLQ��2V� UHVXOWDGRV� GHPRQVWUDUDP�TXH� D� HQFDSVXODomR� IRL� HIHWLYD� HP�
SURPRYHU� D� SURWHomR� GD� FDSDFLGDGH� FRUDQWH� GD� FXUFXPLQD� SULQFLSDOPHQWH� GXUDQWH� R�
DTXHFLPHQWR�FRP�WHPSRV�GH�H[SRVLomR�LQIHULRUHV�D����PLQ�
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$QiOLVH�GH�FRPSRQHQWHV�SULQFLSDLV�IRL�DSOLFDGD�D�ILP�GH�DYDOLDU�D�HVWDELOLGDGH�GD�FRU�GD�
FXUFXPLQD� HQFDSVXODGD� VRE� DTXHFLPHQWR� D� ����& DWp� ���� PLQXWRV�� $V� SDUWtFXODV� IRUDP�
REWLGDV�HP�GLIHUHQWHV�FRQGLo}HV�GH�S+�H�FRQFHQWUDomR�GH�FXUFXPLQD�H�GH�VXUIDFWDQWH� )RUDP�
DYDOLDGRV�WUrV�SROtPHURV�HQFDSVXODQWHV�GLIHUHQWHV��SROL�iOFRRO�YLQtOLFR���39$���N�FDUUDJHQD�H�
SROL�YLQLO� SLUUROLGRQD�� �393����$�FXUFXPLQD�QmR� HQFDSVXODGD�SHUGHX�D� FRU� DSyV����PLQXWRV�
VRE� DTXHFLPHQWR�� HQTXDQWR� D� FXUFXPLQD HQFDSVXODGD� IRL� FDSD]� GH� PDQWHU� D� FRU� SRU� PDLV�
WHPSR GHSHQGHQGR�GDV�FRQGLo}HV�H[SHULPHQWDLV�HPSUHJDGDV�QD�VXD�REWHQomR��2V�UHVXOWDGRV�
PRWLYDP� HVWXGRV� HP� UHODomR� j� DSOLFDomR� GHVVDV� SDUWtFXODV� HP� DOLPHQWRV� TXH� VRIUHP�
DTXHFLPHQWR�GXUDQWH�R�VHX�SURFHVVDPHQWR�
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