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5(6802 ± $�FXUFXPLQD�p�XP�FRPSRVWR QDWXUDO�TXH��DOpP�GH�FRQIHULU�FRU��SRVVXL�
GLYHUVDV�DWLYLGDGHV�ELROyJLFDV��VHUYLQGR�GH�DOWHUQDWLYD�D�DOJXQV�FRUDQWHV�DUWLILFLDLV��
7DO�FRPR�D�JUDQGH�SDUWH�GRV�FRUDQWHV�QDWXUDLV��DSUHVHQWD�SUREOHPDV�GH�HVWDELOLGDGH�
IUHQWH�D�DJHQWHV�H[WHUQRV��TXH�SRGHP�VHU�FRQWRUQDGRV�SHOD�VXD�HQFDSVXODomR�HP�
PDWUL]HV�VyOLGDV��2�SUHVHQWH�HVWXGR WHYH�FRPR�REMHWLYR�HQFDSVXODU�D�FXUFXPLQD�HP�
XPD� PDWUL]� OLStGLFD� VyOLGD SHOD� WpFQLFD� GH� VSUD\� FRQJHDOLQJ H� FDUDFWHUL]DU� DV�
PLFURSDUWtFXODV� REWLGDV�� $� FDUDFWHUL]DomR HIHWXDGD� SRU� (VSHFWURVFRSLD� GH�
,QIUDYHUPHOKR�SRU�7UDQVIRUPDGD�GH�)RXULHU �)7,5� H�&DORULPHWULD�GH�9DUULPHQWR�
'LIHUHQFLDO �'6&� GHPRQVWUDUDP�TXH�D�FXUFXPLQD�IRL�HILFLHQWHPHQWH�HQFDSVXODGD��
HQTXDQWR� DV� DQiOLVHV� GH� 'LIUDomR� j� /DVHU� PRVWUDUDP� TXH� DV� PLFURSDUWtFXODV�
SURGX]LGDV�DSUHVHQWDUDP�WDPDQKRV�QD�IDL[D PLFURPpWULFD�GH������j������ȝP�

$%675$&7 ± &XUFXPLQ�LV�D�QDWXUDO�FRPSRXQG WKDW SUHVHQWV�LPSRUWDQW�ELRORJLFDO�
DFWLYLW\� EHVLGHV� EHLQJ� DQ� DOWHUQDWLYH� WR� DUWLILFLDO� FRORUDQWV�� /LNH� PRVW QDWXUDO�
FRORUDQWV��FXUFXPLQ�LV�XQVWDEOH�GHSHQGLQJ�RQ�WKH�H[WHUQDO�FRQGLWLRQV��EXW�VWDELOLW\�
FDQ�EH�LPSURYHG�E\�LWV�HQFDSVXODWLRQ�LQ�VROLG�PDWULFHV��,Q�WKLV�VWXG\��FXUFXPLQ�ZDV�
HQFDSVXODWHG� LQ� D� VROLG� OLSLG� PDWUL[� E\� WKH� VSUD\� FRQJHDOLQJ� WHFKQLTXH DQG�
FKDUDFWHUL]H� WKH� REWDLQHG�PLFURSDUWLFOHV��&KDUDFWHUL]DWLRQ�� SHUIRUPHG�E\�)RXULHU�
7UDQVIRUP� ,QIUDUHG� 6SHFWURVFRS\ �)7,5� DQG�'LIIHUHQWLDO� 6FDQQLQJ�&DORULPHWU\
�'6&�� VKRZHG�WKDW�FXUFXPLQ�ZDV�HIILFLHQWO\�HQFDSVXODWHG ZKLOH /DVHU�'LIIUDFWLRQ�
DQDO\]HV�VKRZHG�WKDW�WKH�SURGXFHG�PLFURSDUWLFOHV�KDG�VL]HV�LQ�WKH�PLFURPHWHU�UDQJH
RI����� � �����ȝP�
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3DUD�XPD�PDLRU�FRQVHUYDomR��PHOKRULD�GDV�FDUDFWHUtVWLFDV�RUJDQROpSWLFDV�H� LQWHJULGDGH�
GXUDQWH�D�YLGD�~WLO�GRV�SURGXWRV�DOLPHQWDUHV��RV�DGLWLYRV�VmR�FRQVLGHUDGRV�IXQGDPHQWDLV��$OpP�
GLVVR�� DOJXQV GHVWDFDP�VH� SHORV� VHXV� HIHLWRV QD DWUDWLYLGDGH� VHQVRULDO�� QRPHDGDPHQWH� D�
SHUFHomR� YLVXDO�� D� FRU� H� R� FKHLUR�� VHQGR�RV� FRUDQWHV� DOLPHQWDUHV�� HP�SDUWLFXODU�� GH� H[WUHPD�
LPSRUWkQFLD�QHVWH�GRPtQLR��

$�DSOLFDomR GH�FRUHV�QDWXUDLV�p�XPD WHQGrQFLD�DWXDO�GH�PDUNHWLQJ�GHYLGR�j�SUHRFXSDomR�
GRV� FRQVXPLGRUHV� FRP� D� VHJXUDQoD� GH� DOJXQV FRUDQWHV� DUWLILFLDLV�� UHIRUoDGD� SRU� SRVVtYHLV�
EHQHItFLRV�SDUD�D�VD~GH��GHVGH�TXH�R�SURFHVVR�GH�H[WUDomR�VHMD�DGHTXDGR�H�QmR�HQYROYD�DJHQWHV�
Wy[LFRV��$�VXEVWLWXLomR�GR�DUWLILFLDO�SHOR�QDWXUDO��QR�HQWDQWR��p�XP�GHVDILR�SRUTXH�RV�FRUDQWHV�
QDWXUDLV�JHUDOPHQWH�VmR�PHQRV�HVWiYHLV��PDLV�FDURV��QmR�VmR�WmR�IDFLOPHQWH�DSOLFiYHLV�FRPR�DV�
FRUHV�DUWLILFLDLV��UHTXHUHQGR�GH�XPD�IRUPD�JHUDO�XPD�PDLRU�TXDQWLGDGH�GH�PDWHULDO�SDUD�REWHU�
XP�SRGHU�FRUDQWH�HTXLYDOHQWH��52'5,*8(=�$0$<$��������

7DO�GHPDQGD��WRUQRX�SULRULWiULR�R�GHVHQYROYLPHQWR�GH�IRUPDV�GH�SURWHomR��SDUD�DXPHQWR�
GD�VROXELOLGDGH�H�RX�PHOKRULD�GD�VXD�HVWDELOLGDGH��SDUD�TXH�VHMDP�LQFRUSRUDGRV�GH�IRUPD�HIHWLYD�
HP�PDWUL]HV�DOLPHQWDUHV��$�WpFQLFD�GH VSUD\�FRQJHDOLQJ SDUD�D�SURGXomR�GH�SDUWtFXODV�OLStGLFDV
VROLGDV�p�PXLWR�SURPLVVRUD�H�JDUDQWH�LQ~PHUDV�YDQWDJHQV�TXDQGR�FRPSDUDGD�D�RXWUDV�WpFQLFDV�
WUDGLFLRQDLV��XPD�YH]�TXH�p�VHJXUD��UiSLGD��HFRQyPLFD�H�HFRORJLFDPHQWH�FRUUHWD��SRLV�GLVSHQVD�
R� XVR� GH� TXDLVTXHU� WLSRV� GH� VROYHQWHV�� VHMDP� HOHV� DTXRVRV� RX� RUJkQLFRV �0&&$5521��
'211(//<��$/�.$66$6��������

1HVVH� FRQWH[WR�� R� FRUDQWH� FXUFXPLQD VXUJH� FRPR� XPD� SRWHQFLDO� DOWHUQDWLYD� D� FHUWRV�
FRUDQWHV� DUWLILFLDLV�� DSUHVHQWDQGR� DLQGD GH� DFRUGR� FRP�GLYHUVRV� HVWXGRV� YiULDV SURSULHGDGHV�
EHQpILFDV��WDLV�FRPR�HIHLWRV�DQWLPLFURELDQRV��'8%(<�HW�DO���������)(1*�HW�DO��������*Ï0(=�
(67$&$� HW� DO��� ������ *29,1'$5$-� HW� DO��� ������ /$/� HW� DO��� ������� DQWL�LQIODPDWyULRV�
�'892,;�HW�DO���������)$'86�HW�DO����������DQWLFDQFHUtJHQRV �'$5:,6+�HW�DO����������HQWUH�
RXWURV��PRWLYR� SHOR� TXDO� D� LQG~VWULD� DOLPHQWDU� SURFXUD� LQWHQVLILFDU� R� VHX� XVR�� 3RUpP� D� VXD�
LQFRUSRUDomR� HP�PDWUL]HV� DOLPHQWDUHV� p� UHVWULWD� GHYLGR� jV� VXDV� FDUDFWHUtVWLFDV� KLGURIyELFDV��
VHQVLELOLGDGH�j�OX]��S+ DOFDOLQR�H�WHPSHUDWXUD�

$�SDUWLU�GR H[SRVWR�R SUHVHQWH�WUDEDOKR�WHYH�FRPR�REMHWLYR�D�HQFDSVXODomR�GD�FXUFXPLQD�
HP�SDUWtFXODV�OLStGLFDV H� DGLFLRQDOPHQWH� FDUDFWHUL]DU�DV�PLFURSDUWtFXODV�TXDQWR�DR�WDPDQKR GH�
SDUWtFXOD��PRUIRORJLD��SURSULHGDGHV�WpUPLFDV��TXtPLFDV�H�HVWUXWXUDLV�

0$7(5,$,6�(�0e72'26

0DWHULDLV
$� FXUFXPLQD ����� GH� SXUH]D�� XWLOL]DGD� FRPR� SULQFtSLR� DWLYR� IRL� DGTXLULGD� j� 6LJPD�

$OGULFK�� $� FHUD� GH� DEHOKD� ������ GH� SXUH]D�� $FURV� 2UJDQLFV� IRL� XWLOL]DGD� FRPR� OLStGLR�
HQFDSVXODQWH�

0pWRGRV
(QFDSVXODomR�GD�FXUFXPLQD�SHOD�WpFQLFD�GH�VSUD\�FRQJHDOLQJ� $�PLFURHQFDSVXODomR�GD�

FXUFXPLQD�IRL�UHDOL]DGD�SHOD�WpFQLFD�GH�VSUD\�FRQJHDOLQJ�$�FHUD�GH�DEHOKD���������IRL DTXHFLGD
D� ����&� VRE� DJLWDomR� EUDQGD� SRU� ���PLQXWRV�� $� FXUFXPLQD� ������� IRL� HQWmR� DGLFLRQDGD� H�
PLVWXUDGD�SRU�PDLV����PLQXWRV��WDPEpP�VRE�DJLWDomR��$ PLVWXUD�IRL�PDQWLGD�VRE�DTXHFLPHQWR�
SDUD�JDUDQWLU�R�HVWDGR�OtTXLGR�DWp�j�VXD�DWRPL]DomR� 3DUD�D�SURGXomR�GDV�PLFURSDUWtFXODV�IRL�
XWLOL]DGR� XP�0LQL� 6SUD\� 'U\HU� %����� %XFKL� �)ODZLO�� 6ZLW]HUODQG� HP� FRQMXQWR� FRP� XP�
'HVXPLGLILFDGRU %����� 1D 7DEHOD�� VmR�UHVXPLGRV RV�SDUkPHWURV�XWLOL]DGRV�QD�DWRPL]DomR�
SDUD�D�SURGXomR�GDV�PLFURSDUWtFXODV�OLStGLFDV� $OpP�GLVVR� IRUDP�SURGX]LGDV�PLFURSDUWtFXODV�
VHP�D�DGLomR�GH�FXUFXPLQD��EUDQFR��FRP�R�REMHWLYR�GH�VHUHP�XWLOL]DGDV�FRPR�FRQWUROH�



7DEHOD��� 3DUkPHWURV�DSOLFDGRV�QD�SURGXomR�GDV PLFURSDUWtFXODV�
3DUkPHWURV 9DORU�HVWDEHOHFLGR

9D]mR�GR�DU�GH�UHVIULDPHQWR ���� Pñ�K
'LkPHWUR�GR�ELFR�DWRPL]DGRU ��� PP
7HPSHUDWXUD�GH�HQWUDGD ����&
7HPSHUDWXUD�GH�VDtGD ���&

$VSLUDomR ����

&DUDFWHUL]DomR�GDV�PLFURSDUWtFXODV� $�PRUIRORJLD�GDV�PLFURSDUWtFXODV�IRL�DQDOLVDGD�SRU�
PLFURVFRSLD�yWLFD�FRP�XVR GH�XP�PLFURVFySLR�1LNRQ�1L�8�QDV�DPSOLDo}HV�GH��������������H�
���[�� 2V� WDPDQKRV� GDV� PLFURSDUWtFXODV� IRUDP� GHWHUPLQDGRV� QXP� HTXLSDPHQWR� 0DOYHUQ�
0DVWHUVL]H ���� HTXLSDGR�FRP�XPD�XQLGDGH�GH�GLVSHUVmR�+\GUR�09��0DOYHUQ��XVDQGR�iJXD�
FRPR�PHLR�GH�GLVSHUVmR��$�FHUD�GH�DEHOKD��D FXUFXPLQD�H�DV�PLFURSDUWtFXODV�IRUDP�DQDOLVDGDV�
SRU�&DORULPHWULD�'LIHUHQFLDO�GH�9DUUHGXUD��'6&��1HW]VFK��'6&�����)��3KRHQL[� QR�LQWHUYDOR�
GH���&�D�����&��QXPD�WD[D�GH�DTXHFLPHQWR�GH����&�PLQ VRE�IOX[R�GH�QLWURJrQLR ����P/�PLQ���
$�PLVWXUDV�ItVLFD GD FHUD�H�FXUFXPLQD�IRL�REWLGD SRU�PLVWXUD�PDQXDO�GRV�FRPSRQHQWHV�H�DYDOLDGDV�
SRU�'6&�SDUD�FRPSDUDomR� 3DUD�LGHQWLILFDU�D�H[LVWrQFLD�GH�SRVVtYHLV�LQWHUDo}HV�TXtPLFDV�HQWUH�R�
PDWHULDO�HQFDSVXODQWH H�D�FXUFXPLQD��IRUDP�IHLWDV�DQiOLVHV�GH�(VSHFWURVFRSLD�GH�,QIUDYHUPHOKR�
SRU�7UDQVIRUPDGD�GH�)RXULHU�HP�PRGR�GH�5HIOHWkQFLD�$WHQXDGD��)7,5�$75��$%%�0%������
)RUDP�UHDOL]DGRV����HVFDQHDPHQWRV�FRP�UHVROXomR�GH����FP�� QD�JDPD�GH �����D�����FP����2V�
HVSHFWURV�IRUDP�QRUPDOL]DGRV�HP�UHODomR�DR�SLFR�GH�PDLRU�LQWHQVLGDGH�

5(68/7$'26�(�',6&866®(6

1D )LJXUD� � VmR� DSUHVHQWDGDV DV� LPDJHQV� REWLGDV� SRU� PLFURVFRSLD� yWLFD� GDV�
PLFURSDUWtFXODV�GH�FXUFXPLQD�HQFDSVXODGD�FRP�FHUD�GH�DEHOKD�XWLOL]DQGR�DPSOLDo}HV�GH�����
���������H����;� 1D )LJXUD�� D�GLVWULEXLomR�GH�WDPDQKR�GH�SDUWtFXOD�HP�YROXPH�p�UHSUHVHQWDGD
SDUD�DV�PLFURSDUWtFXODV�REWLGDV�SHOD�WpFQLFD�GH�VSUD\�FRQJHDOLQJ��2V�WDPDQKRV�GDV�SDUWtFXODV�
�7DEHOD����IRUDP�H[SUHVVRV�HP�WHUPRV�GH�'����'�� H�'�� TXH�UHSUHVHQWDP�R�WDPDQKR�Pi[LPR�
FRUUHVSRQGHQWH�D��������H�����GR�YROXPH�WRWDO�GH�SDUWtFXODV��UHVSHFWLYDPHQWH��

)LJXUD��� ,PDJHQV�REWLGDV�SRU�PLFURVFRSLD�yWLFD�GDV�PLFURSDUWtFXODV�GH�FXUFXPLQD�
HQFDSVXODGDV�FRP�FHUD�GH�DEHOKD��03��HP�GLIHUHQWHV�DPSOLDo}HV�



$V�PLFURSDUWtFXODV�FRQWHQGR�FXUFXPLQD�DSUHVHQWDUDP�XPD�PRUIRORJLD�HVIpULFD�WtSLFD�GH�
PLFURSDUWtFXODV�OLStGLFDV�VyOLGDV��$/9,0�HW�DO���������&+$0%,�HW�DO����������$�H[LVWrQFLD�GH�
DJORPHUDGRV�GH�SDUWtFXODV�IRL REVHUYDGD HP�WRGDV�DV�IRUPXODo}HV��$GLFLRQDOPHQWH��REVHUYRX�
VH� TXH� DV� HVIHUDV� FRP� GLkPHWURV� PHQRUHV� DGHULUDP� j� VXSHUItFLH� GDV� PLFURSDUWtFXODV� FRP�
WDPDQKRV� PDLRUHV�� FRQIRUPH� REVHUYDGR� QD� )LJXUD� ��� $� RFRUUrQFLD� GH� DJORPHUDGRV� HP�
SDUWtFXODV�SURGX]LGDV�SRU� VSUD\�FRQJHDOLQJ WDPEpP�IRL�GHVFULWR�SRU�&RQVROL� HW� DO�� ������ H�
:HJPXOOHU� HW� DO�� �������� 6HJXQGR� HVWHV� DXWRUHV�� DV� DJORPHUDo}HV� SRGHP� RFRUUHU� GHYLGR� j�
H[LVWrQFLD� GH� PLFURSDUWtFXODV� TXH� QmR� IRUDP� FRPSOHWDPHQWH� VROLGLILFDGDV� QR� SURFHVVR� GH�
SURGXomR�SRU�VSUD\�FRROLQJ�

)LJXUD����'LVWULEXLomR�GR�WDPDQKR�GH�SDUWtFXOD�GDV�PLFURSDUWtFXODV�REWLGDV�SHOD�WpFQLFD�
GH�VSUD\�FRQJHDOLQJ SDUD�DV�PLFURSDUWtFXODV�REWLGDV�

7DEHOD��� 9DORUHV�GH�'����'�� H�'�� �GLVWULEXLomR�HP�YROXPH��SDUD�DV�PLFURSDUWtFXODV�
REWLGDV�SHOD�WpFQLFD�GH�VSUD\�FRQJHDOLQJ�

'����ȝP� '����ȝP� '����ȝP�

0LFURSDUWtFXODV�EUDQFR��03%� ��������� ���������� ���������

0LFURSDUWtFXODV�FRQWHQGR�FXUFXPLQD��03� ��������� ���������� ����������


9DORUHV�H[SUHVVRV�FRPR�PpGLD���GHVYLR�SDGUmR�

$V�PLFURSDUWtFXODV�REWLGDV�DSUHVHQWDUDP WDPDQKR�HQWUH������H����ȝP��VHQGR�TXH�����GDV�
PLFURSDUWtFXODV� FRP� R� SULQFtSLR� DWLYR� DSUHVHQWDUDP� WDPDQKR� GH� �� ȝP�� FRPR� SRGH� VHU�
REVHUYDGR�QD�7DEHOD����$OEHUWLQL�HW�DO�������� H�0DVFKNH�HW�DO�������� UHODWDUDP�TXH�R�WDPDQKR�
GH�SDUWtFXODV SRGH�VHU�LQIOXHQFLDGR�SRU�YDULiYHLV�DVVRFLDGDV�j�IRUPXODomR��RX�VHMD��FRQFHQWUDomR�
GH�FXUFXPLQD��WLSR�GH�OtSLGR H�FRQFHQWUDomR�GR�PDWHULDO�GH�SDUHGH��H�RX�SHORV�SDUkPHWURV�GR�
SURFHVVR��WLSR�GH�DWRPL]DomR��SUHVVmR�H�WHPSHUDWXUD��XWLOL]DGRV�GXUDQWH�R�SURFHVVR�GH�IDEULFR�
3HOD� DQiOLVH� GD� )LJXUD� �� p� SRVVtYHO REVHUYDU� TXH� D� GLVWULEXLomR� VH� HQFRQWUD� OLJHLUDPHQWH�
GHVORFDGD� SDUD� XPD� JDPD� GH� YDORUHV� LQIHULRUHV�� UHODWLYDPHQWH� jV� PLFURSDUWtFXODV� FRP
FXUFXPLQD�� VHQGR� HVWH� GHVORFDPHQWR� SRXFR� VLJQLILFDWLYR� 1D )LJXUD� �� RV� WHUPRJUDPDV� GDV�
PLFURSDUWtFXODV��PLVWXUD ItVLFD� H�GDV�PLFURSDUWtFXODV� VHP�FXUFXPLQD HVWmR� DSUHVHQWDGRV��1D
7DEHOD�� HVWmR�DSUHVHQWDGDV D�WHPSHUDWXUD�GH�IXVmR��UHSUHVHQWDGD�SHOR SLFR�GH�IXVmR GD�FHUD�GH�
DEHOKD��GD�PLVWXUD�ItVLFD��GDV�PLFURSDUWtFXODV�H�GDV�PLFURSDUWtFXODV�VHP�FXUFXPLQD� 1D )LJXUD�
� HVWmR�UHXQLGRV RV�HVSHWURV�GH�)7,5�REWLGRV�SDUD�D FXUFXPLQD��&���FHUD�GH�DEHOKD��&$���PLVWXUD�



ItVLFD �0)���PLFURSDUWtFXODV�VHP�FXUFXPLQD �03%��EUDQFR� H�PLFURSDUWtFXODV�FRP�FXUFXPLQD�
�03��

)LJXUD ���7HUPRJUDPDV �D��H�HVSHFWURV�GH�)7,5��E� REWLGRV�SDUD�D�FHUD�GH�DEHOKD �&$���
FXUFXPLQD �&���PLFURSDUWtFXODV�VHP�FXUFXPLQD��03%��EUDQFR���PLFURSDUWtFXODV�FRQWHQGR�

FXUFXPLQD��03� H�PLVWXUD�ItVLFD �0)��

7DEHOD��� 7HPSHUDWXUDV�GH�IXVmR�GD�FHUD�GH�DEHOKD �&$���FXUFXPLQD �&���
PLFURSDUWtFXODV�VHP�FXUFXPLQD��03%��EUDQFR���PLFURSDUWtFXODV�FRQWHQGR�FXUFXPLQD��03� H�

PLVWXUD�ItVLFD �0)��
0DWHULDO 7SLFR���&�

&HUD�GH�DEHOKD��&$� ����

&XUFXPLQD��&� �����

03 ����

0) ����

03% ����

3HOD� DQiOLVH� GRV� WHUPRJUDPDV� p SRVVtYHO� LGHQWLILFDU� R� SRQWR� GH� IXVmR� GD� FXUFXPLQD�
ORFDOL]DGR�HP�������&��UHVXOWDGR�HVWH�GH�DFRUGR�FRP�D�OLWHUDWXUD��)(1*��621*��=+$,��������
.+$1��5$7+2'���������$GLFLRQDOPHQWH� D�FHUD�GH�DEHOKD�DSUHVHQWRX�XPD�WHPSHUDWXUD�GH�
IXVmR�GH������&��YDORU�HP�FRQFRUGkQFLD�FRP�R�GHVFULWR QD�OLWHUDWXUD SRU )UDWLQL HW�DO����������
e� SRVVtYHO REVHUYDU� SHOD�7DEHOD� ��TXH� D� WHPSHUDWXUD� GH� IXVmR� GDV PLFURSDUWtFXODV �03�� VH�
HQFRQWUD SUy[LPD�GD�WHPSHUDWXUD�GH�IXVmR�GD�FHUD�GH�DEHOKD��XPD�YH]�TXH�D�VXD�FRPSRVLomR�p�
PDLRULWDULDPHQWH FRPSRVWD�SRU� FHUD�GH�DEHOKD� ���������SRUWDQWR�PDLV� LQIOXHQFLDGD�SRU� HVWH�
FRPSRQHQWH�
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