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0DULD�%HUQDUGHWH�%DULVRQ��
0DULH�&ODLUH�5LEHLUR�3yOD��

5HVXPR��
2� PXQGR� LVOkPLFR� WHP� XPD� WUDGLomR� DUWtVWLFD� ULFD� HP� FULDU� RUQDPHQWRV�
JHRPpWULFRV� H� VLPpWULFRV�� 2� SURFHVVR� GH� FULDomR� GHVWHV� RUQDPHQWRV� IRL�
DSULPRUDGR�SHOD�PDWHPiWLFD�H�SRU�SURJUDPDV�GH�FRPSXWDGRU��$�SURSRVWD�
GHVWH� DUWLJR� p� DSUHVHQWDU� DOJXQV� H[HPSORV� GH� SDGU}HV� JHRPpWULFRV�
LVOkPLFRV� H� PRVWUDU� FRPR� HVVD� DUWH� SRGH� VHU� H[SORUDGD� QR� HQVLQR� GH�
'HVHQKR� *HRPpWULFR�� FRP� HVWXGDQWHV� GR� FXUVR� GH� DUTXLWHWXUD�� QD�
FRQVWUXomR�GH�PRVDLFRV��
3DODYUDV�FKDYH�� 'HVHQKR� *HRPpWULFR�� 0RVDLFRV�� (QVLQR�� 3DGU}HV�
,VOkPLFRV��$UTXLWHWXUD��
$EVWUDFW��
7KH� ,VODPLF�ZRUOG�KDV�D� ULFK�DUWLVWLF� WUDGLWLRQ� LQ� FUHDWLQJ�V\PPHWULFDO� DQG�
JHRPHWULFDO� RUQDPHQWV�� 7KH� FUHDWLRQ� SURFHVV� RI� WKHVH� RUQDPHQWV� ZDV�
LPSURYHG�E\�PDWKHPDWLFV�DQG�FRPSXWHU�SURJUDPV��7KH�DLP�RI�WKLV�SDSHU�LV�
WR�SUHVHQW�VRPH�H[DPSOHV�RI�,VODPLF�JHRPHWULFDO�SDWWHUQV�DQG�WR�VKRZ�KRZ�
WKLV�DUW� FDQ�EH� H[SORUHG� LQ� WHDFKLQJ�*HRPHWULF�'UDZLQJ��ZLWK�DUFKLWHFWXUH�
VWXGHQWV��E\�PDNLQJ�PRVDLFV��
.H\ZRUGV�� JHRPHWULF� GUDZLQJ�� PRVDLFV�� HGXFDWLRQ�� LVODPLF� VWDQGDUGV��
DUFKLWHFWXUH��
�
���,QWURGXomR�
2� PXQGR� LVOkPLFR� WHP� XPD� WUDGLomR� DUWtVWLFD� ULFD� HP� FULDU� RUQDPHQWRV�
JHRPpWULFRV�H�VLPpWULFRV��2�SURFHVVR�GH�FULDomR�GH�ODGULOKRV�LVOkPLFRV�IRL�VH�
DSULPRUDQGR� FRP� R� SDVVDU� GRV� VpFXORV�� 2V� 3DOiFLRV� GH� $OKDPEUD� HP�
*UDQDGD� H� $OFD]DU� HP� 6HYLOKD�� FRPR� WDPEpP� D� JUDQGH� 0HVTXLWD� GH�
&yUGRED� VmR� H[HPSORV� GD� JUDQGH� YDULHGDGH� GH� SDGU}HV� JHRPpWULFRV�
H[LVWHQWHV�HP�VHXV�SLVRV��SDUHGHV�H�WHWRV��2�SUHVHQWH�WUDEDOKR�DERUGD�HVVD�
WUDGLomR� LVOkPLFD�� DSUHVHQWDQGR� DOJXQV� H[HPSORV� GH� SDGU}HV� JHRPpWULFRV�
XWLOL]DGRV�SRU�DUWHVmRV�H�UHSURGX]LGRV�SRU�HVWXGDQWHV�HP�VDOD�GH�DXOD��
                                                
��0HVWUH��8(/��/RQGULQD��EDULVRQ#XHO�EU��
��'RXWRU��/RQGULQD��PDULHSROD#\DKRR�FRP�EU��
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([LVWHP� KRMH� YiULDV� IHUUDPHQWDV� FRPSXWDFLRQDLV� TXH� SHUPLWHP� D�
FRQVWUXomR�GD�UHSUHVHQWDomR�JUiILFD�GHVVHV�ODGULOKRV�KLVWyULFRV��$WUDYpV�GD�
XWLOL]DomR� GHVVDV� IHUUDPHQWDV�� RV� HVWXGDQWHV� FRQVHJXHP� LGHQWLILFDU� H�
FRQVWUXLU�PDLV� IDFLOPHQWH�� RV� SDGU}HV� JHRPpWULFRV� GH� FRPSOH[RV� ODGULOKRV�
LVOkPLFRV���

7DPEpP� p� SRVVtYHO� H[SORUDU� D� WpFQLFD� GH� FRQVWUXomR� ItVLFD� GR�
PRVDLFR��HQVLQDQGR�DRV�HVWXGDQWHV�D�XWLOL]DomR�GDV�IHUUDPHQWDV�GR�DUWHVmR��
TXH�VHUmR�DSUHVHQWDGDV�QD�6HomR������
���2V�SDGU}HV�LVOkPLFRV�
2�GRJPD�GR�,VOm�SUHJDGR�SRU�0DRPp�SRVVXL�FLQFR�SURSRVLo}HV��8PD�GHODV�
SUHJD�TXH�'HXV�p�~QLFR�H�RQLSRWHQWH��

�
�e�R�FULDGRU�H�R�6HQKRU�DEVROXWR�GRV�FpXV�H�GD�WHUUD�H�GH�WXGR�TXDQWR�H[LVWH�QHOHV��
6DEH�WXGR�H�SRGH�WXGR��1DGD�DFRQWHFH�VHQmR��SHOD�³6XD�YRQWDGH´��)D]�R�TXH�/KH�
DSUD]�� 6HX� SRGHU� p� LOLPLWDGR� H� GLVFULFLRQiULR�� 2V� KRPHQV� VmR� ³6HXV� VHUYRV´�
�&+$//,7$��������S������
�
$OpP�GDV�YHUGDGHV�HP�TXH�R�PXoXOPDQR�GHYH�FUHU��Ki�FLQFR�GHYHUHV�

TXH�OKH�VmR�SUHVFULWRV��HQWUH�HOHV��D�SUHFH�H�D�SHUHJULQDomR�j�0HFD��'XUDQWH�
D�SUHFH��R�PXoXOPDQR�GHYH�WHU�VHX�URVWR�H�ROKRV�YROWDGRV�SDUD�0HFD��

'LDQWH� GHVVD� FUHQoD� H� GDV� RULHQWDo}HV� GD� UHOLJLmR�� VXUJHP� GRLV�
SUREOHPDV�� FRPR�FRORFDU�'HXV�HP�HYLGrQFLD�� VH�D�UHOLJLmR� LVOkPLFD�SURtEH�
XVDU�LPDJHQV�H�FRPR�HQFRQWUDU�D�GLUHomR�GH�0HFD�FRUUHWDPHQWH"���

6HJXQGR�*yPH]���������GHVGH�R�VpFXOR�9,,,�RV�ViELRV�VH�UHXQLDP�HP�
%DJGi�RQGH�WUDGX]LDP�OLYURV�JUHJRV�WDLV�FRPR��³2�$OPDJHVWR´��GH�3WRORPHX�
H�³2V�(OHPHQWRV´��GH�(XFOLGHV��2�SULPHLUR��XP�WUDWDGR�GH�$VWURQRPLD��OKHV�
HQVLQDYD�D�RULHQWDU�VH�SHODV�HVWUHODV�H�R�VHJXQGR��XP�OLYUR�GH�*HRPHWULD��
OKHV�SHUPLWLD�ID]HU�GHVHQKRV�TXH�DVVLQDODVVHP��GH�TXDOTXHU�SDUWH�GD�7HUUD��
D�GLUHomR�GH�0HFD��$VVLP��RV�iUDEHV�DSUHQGHUDP�D�FRQYHUWHU�D�*HRPHWULD�
QD� OLQJXDJHP� JUiILFD� SDUD� UHSUHVHQWDU� 'HXV� H� VHX� 5HLQR�� GH� XPD� IRUPD�
DEVWUDWD��PHGLDQWH�R�XVR�GH�IRUPDV�JHRPpWULFDV��

(QWUHWDQWR�� DR� DQDOLVDU� DV� FRPSOH[DV� IRUPDV� JHRPpWULFDV� GDV�
RUQDPHQWDo}HV� GH� SDOiFLRV� H� PHVTXLWDV�� REVHUYD�VH� XPD� FDUDFWHUtVWLFD�
IXQGDPHQWDO�� TXH� p� D� XWLOL]DomR� GH� XP� Vy� GHVHQKR�� 8P� SDGUmR� TXH�
UHSUHVHQWD� D� XQLGDGH� GH� TXDOTXHU� FRPSRVLomR� GHFRUDWLYD�� H� TXH� DR�
PXOWLSOLFDU�VH��FREUH�FRPSOHWDPHQWH�D�VXSHUItFLH�GH�SLVRV��SDUHGHV�H�WHWRV����

6HJXQGR�*yPH]���������HVVD�IRUPD�GH�UHSUHVHQWDU�ILJXUDV��SRU�PHLR�
GH�SDGU}HV�TXH�VH�UHSHWHP��VLPEROL]D�D�XQLFLGDGH�³'HXV�p�XP�Vy´��HQWUH�D�
PXOWLSOLFLGDGH� ³'HXV� HVWi� HP� WRGDV� DV� SDUWHV´�� $VVLP�� HVWD� IRUPD� GH�
UHSUHVHQWDU� WHP� VLGR� ULJRURVDPHQWH� PDQWLGD�� H� SRU� LVWR�� D� DUWH� LVOkPLFD�
HQWUD�QXP�FRPSOH[R�XVR�GH�SDGU}HV�JHRPpWULFRV��

e� HYLGHQWH� TXH� PXLWRV� GHVVHV� SDGU}HV� WrP� RULJHP� HP� FXOWXUDV�
DQWHULRUHV� FRPR�� JUHJD�� URPDQD�� EL]DQWLQD�� DVLiWLFD� H� SHUVD�� SRUpP� RV�
SDGU}HV� LVOkPLFRV� GHVHQYROYHUDP� DR� ORQJR� GRV� DQRV�� XP� HVWLOR� FRPSRVWR�
SRU�FRPSOH[RV�HVTXHPDV��R�TXH�WRUQRX�DV�FRQVWUXo}HV�GR�PXQGR� LVOkPLFR�
PDUDYLOKRVDV�HP�VXD�JHRPHWULD��

$� SDODYUD�PHVTXLWD� YHP�GD�SDODYUD� iUDEH�0DVMLG� TXH� VLJQLILFD� ³XP�
OXJDU� GH� DGRUDomR´�� 'HQWUR� GRV� SDGU}HV� JHUDLV� GH� GHVHQKR� GH� XPD�
PHVTXLWD� Ki� XPD� HQRUPH� YDULHGDGH� GH� LQYHQo}HV�� RQGH� FDGD� DUTXLWHWR�
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LQWURGX]�XPD�GHFRUDomR�HVSHFLDO��),(/'���������
$R� VH� DQDOLVDU� DV� RUQDPHQWDo}HV� JHRPpWULFDV�� SRU�PDLV� FRPSOH[DV�

TXH�VHMDP��p�SRVVtYHO�HQFRQWUDU�D�RUGHP��QD�TXDO�XP�RX�PDLV�SDGU}HV�VH�
UHSHWHP�� HP� DUUDQMRV� UHWLOtQHRV� RX� FLUFXODUHV�� SRLV� D� FRQVWUXomR� GHVVHV�
SDGU}HV�VHJXH�XPD�PDOKD�EiVLFD�UHJXODU�RX�UHWDQJXODU��

0DV� FRPR� RV� DUWHVmRV� FRQVHJXLDP� FRQVWUXLU� FRPSOH[RV� SDGU}HV�
JHRPpWULFRV� VH� QmR� FRQKHFLDP� SURIXQGDPHQWH� D� PDWHPiWLFD"� � 6HJXQGR�
6DUKDQJL� HW� DO�� �������� RV� DUWHVmRV� GRPLQDYDP� WpFQLFDV� GH� FRQVWUXo}HV�
JHRPpWULFDV� TXH��PXLWDV� YH]HV� VH� DSUR[LPDYDP�GDV� VROXo}HV� GRV� DQWLJRV�
PDWHPiWLFRV�� $WUDYpV� GD� FRODERUDomR�� PDWHPiWLFRV�� ViELRV� H� DUWHVmRV�
SURFXUDYDP�DSOLFDU�D�JHRPHWULD�j�UHVROXomR�GRV�SUREOHPDV�TXH�RV�DUWHVmRV�
HQFRQWUDYDP�HP�VXDV�FRQVWUXo}HV���

'H� DFRUGR� FRP� 7HQQDQW� �������� D� KLVWyULD� GR� 'HVHQKR� *HRPpWULFR�
FRQWpP�PXLWRV�H[HPSORV�GH�FRODERUDomR�HQWUH�PDWHPiWLFRV�H�DUWLVWDV��8P�
GHOHV�VmR�RV�HQFRQWURV�SURPRYLGRV�SRU�PDWHPiWLFRV�LVOkPLFRV�H�$EXO¶O�:DID�
%X]MDQL� HP� %DJGi�� TXH� VHUYLDP� FRPR� XP� IyUXP�� RQGH� DUWHVmRV� H�
PDWHPiWLFRV� GLVFXWLDP�PpWRGRV� GH� FRQVWUXomR� GH� GHVHQKRV� HP�PDGHLUD��
ODGULOKRV�H�RXWURV�PDWHULDLV��

2� PDWHPiWLFR� H� DVWU{QRPR� $EXO¶O� :DID� %X]MDQL� ���������� FRPS{V�
XP� WUDWDGR� VREUH� R� TXH� XP� DUWHVmR� GHYHULD� FRQKHFHU� VREUH� JHRPHWULD��
3RUWDQWR��R�FRQKHFLPHQWR�GRV�DUWHVmRV�VREUH�DV�ILJXUDV�JHRPpWULFDV��UHYHOD�
XPD� WUDGLomR� GH� SHQVDPHQWR� JHRPpWULFR� TXH� FRPHoRX� FRP� ViELRV� H�
PDWHPiWLFRV�FRPR�$EXO¶O�:DID�%X]MDQL��DO�.KRUH]PL��DO�.LQGL��DO�)DUDEL��DO�
%DJKGDGL��RV�LUPmRV�%DQX�0XVD�H�RXWURV��+2/2'���������
���2�HVWXGR�GRV�SDGU}HV�QR�HQVLQR�GH�'HVHQKR�*HRPpWULFR�
2� HVWXGR� GH� 'HVHQKR� *HRPpWULFR� FRP� HVWXGDQWHV� GH� DUTXLWHWXUD� GD�
8QLYHUVLGDGH� (VWDGXDO� GH� /RQGULQD� �8(/�� LQLFLD�VH� FRP� R� HQVLQR� GDV�
FRQVWUXo}HV� JHRPpWULFDV� IXQGDPHQWDLV�� $R� DERUGDU� R� WHPD� ³PDOKDV�
SROLJRQDLV´�RSWRX�VH�SRU�HVWXGDU�D�JHRPHWULD�SUHVHQWH�QDV�RUQDPHQWDo}HV�
GDV�FRQVWUXo}HV�LVOkPLFDV��GHYLGR�j�FRPSOH[LGDGH�GH�VHXV�LPSUHVVLRQDQWHV�
SDGU}HV�JHRPpWULFRV���
�����,GHQWLILFDQGR�RV�SDGU}HV�
0XLWRV� SDGU}HV� LVOkPLFRV� SRGHP� VHU� UHFULDGRV� XVDQGR� R� TXDGUDGR� H� R�
WULkQJXOR�SDUD�FRPSRU�PDOKDV�EiVLFDV��(VVDV�PDOKDV�VmR�FRQKHFLGDV�FRPR�
³PDOKDV� UHJXODUHV´� SRU� VHUHP�FRPSRVWDV�SRU� DSHQDV�XP� WLSR�GH�SROtJRQR�
UHJXODU��YHU�)LJXUD����%$5,621���������
�

 

)LJXUD����0DOKDV�UHJXODUHV��
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$V�PDOKDV� UHJXODUHV� SRGHP� VHU� IDFLOPHQWH� FRQVWUXtGDV�� D� SDUWLU� GH�
XP� IHL[H� GH� UHWDV� SDUDOHODV� LQWHUVHFWDGR� SRU� RXWUR� IHL[H� GH� UHWDV�
SHUSHQGLFXODUHV��H�VHSDUDGDV�GH�XPD�GLVWkQFLD�'��$�RX�&��FRQIRUPH�SRGH�
VHU�REVHUYDGR�QD�)LJXUD����6È���������

�

 

)LJXUD����)RUPDV�GH�VH�FRQVWUXLU�DV�PDOKDV�UHJXODUHV��

�
'HSRLV�GH�FRQVWUXLU�DV�³PDOKDV�UHJXODUHV´��RV�HVWXGDQWHV�DSUHQGHP�D�

LGHQWLILFDU� XP� SDGUmR� JHRPpWULFR�� D� SDUWLU� GD� DQiOLVH� GH� ILJXUDV� GH�
FRPSOH[RV�RUQDPHQWRV�SUHVHQWHV�HP�SLVRV��WHWRV�H�SDUHGHV�GH�FRQVWUXo}HV�
LVOkPLFDV���

$SyV�D�LGHQWLILFDomR�GR�SDGUmR��RV�HVWXGDQWHV�DQDOLVDP�D�IRUPD�FRPR�
HOH� VH� UHSHWH� QD� ILJXUD�� RX� VHMD�� VH� p� SRU� PHLR� GH� WUDQVODomR�� URWDomR��
UHIOH[mR� RX� DPEDV�� $V� )LJXUDV� ��� ��� �� H� ��PRVWUDP� DOJXQV� H[HPSORV� GH�
SDGU}HV� RULJLQDGRV� GH� PDOKDV� TXDGUDGDV� H� TXH� IRUPDP� RUQDPHQWRV� SRU�
UHSHWLomR��

�
�

 

)LJXUD����7UDQVODomR��  

)LJXUD����5RWDomR��

 

 

)LJXUD����7UDQVODomR�LQFOLQDGD��
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)LJXUD����5HIOH[mR��
�

$SyV�D�LGHQWLILFDomR�GR�SDGUmR�GH�UHSHWLomR��RV�HVWXGDQWHV�FRQVWURHP�
HVVHV� SDGU}HV� XWLOL]DQGR� VRIWZDUH� GH� &RPSXWHG� $LGHG� 'HVLJQ� �&$'��
FRQYHQFLRQDO�H�HP�VHJXLGD��FULDP�QRYRV�DUUDQMRV�JHRPpWULFRV���

$� )LJXUD� �� DSUHVHQWD� XP� SDGUmR� JHRPpWULFR� HVWXGDGR� HP� VDOD� GH�
DXOD� H� TXH� SHUWHQFH� D� XPD� 0HVTXLWD� GH� 6LPPDQ� QR� ,UDQ�� 2� HVWXGDQWH�
GHVFUHYH�DEDL[R�D�FRQVWUXomR�GHVVD�ILJXUD�H�RV�SDVVRV�GHVFULWRV�SRU�HOH�VmR�
PRVWUDGRV�QD�)LJXUD����
 

�(VSHOKD�VH�D�SULPHLUD� LPDJHP�H�D� LQYHUWH�YHUWLFDOPHQWH��GHSRLV� VH�FRSLD�DV�GXDV�
MXQWDV� H� DV� HVSHOKDPRV� VLPHWULFDPHQWH�� UHSHWH�VH� HVVH� SURFHGLPHQWR� FRP� DV�
GHPDLV��DOXQR�$����
�
�

 

)LJXUD����3DGUmR�JHRPpWULFR�GH�XPD�0HVTXLWD�GH�6LPPDQ�QR�,UDQ��
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�
)LJXUD����3DVVRV�GH�FRQVWUXomR�GD�)LJXUD����

�

�����&RQVWUXLQGR�R�PRVDLFR�
$�DUWH�GR�PRVDLFR�VH�GLVWLQJXH�GDV�GHPDLV�SRU�VHU�XPD�DUWH�GH�IUDJPHQWRV��
RX�VHMD��SHTXHQDV�SHoDV�GH�SHGUD�RX�GH�RXWURV�PDWHULDLV��YLGUR��PiUPRUH��
JUDQLWR�� FHUkPLFD�� HWF��� IRUPDP� XP� GHWHUPLQDGR� GHVHQKR� TXH� SUHHQFKH�
XPD� VXSHUItFLH� SODQD� FRPR� SLVRV�� SDUHGHV� H� WHWRV�� $� WpFQLFD� GR�PRVDLFR�
SRGH� VHU� DSOLFDGD� HP� WUrV� GLIHUHQWHV� PpWRGRV�� R� GLUHWR�� R� LQGLUHWR� H� R�
WULGLPHQVLRQDO��&8562�&203/(72�'(�026$,&2����������

3DUD�VH�FRQVWUXLU�XP�PRVDLFR�D�SDUWLU�GH�SDGU}HV�LVOkPLFRV�XWLOL]RX�VH�
R�PpWRGR� LQGLUHWR�� )D]�VH� R� GHVHQKR� QXPD� IROKD� GH� SDSHO� H� IL[D�VH� HVWH�
GHVHQKR�VREUH�XPD�PHVD��'HSHQGHQGR�GR�WLSR�GH�SDGUmR��GHYH�VH�SULPHLUR�
GHVHQKDU�XPD�PDOKD�EiVLFD�TXDGUDGD��UHWDQJXODU�RX�WULDQJXODU���

$� )LJXUD� �� PRVWUD� XP� H[HPSOR� GH� SDGUmR� TXH� WHP� SRU� EDVH� XPD�
PDOKD� TXDGUDGD� H� p� UHSHWLGR� SRU� UHIOH[mR�� $� ILJXUD� ��� PRVWUD� D� DOXQD�
GHVHQKDQGR� R� SDGUmR� GD� )LJXUD� �� VREUH� D� IROKD� H� TXH� UHVXOWDUi� QD�
GHFRUDomR�DSUHVHQWDGD�QD�)LJXUD�����

�
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�
)LJXUD����([HPSOR�GH�SDGUmR�

JHRPpWULFR��

 

�
)LJXUD�����$OXQD�GHVHQKDQGR�R�

SDGUmR�GD�)LJXUD����
(P�VHJXLGD��FRORFD�VH�VREUH�R�GHVHQKR�XP�SOiVWLFR�DGHVLYR��WDPEpP�

FRQKHFLGR�SRU�SDSHO�FRQWDFW��FRP�D�SDUWH�DGHVLYD�YROWDGD�SDUD�FLPD��&RPR�
R�SOiVWLFR�DGHVLYR�p�WUDQVSDUHQWH��p�SRVVtYHO�YHU�R�GHVHQKR�GRV�SDGU}HV��R�
TXH� IDFLOLWD� D� FRORFDomR� GRV� IUDJPHQWRV�� $SyV� R� WpUPLQR� GHVWH� WUDEDOKR��
LQLFLD�VH�HQWmR�D�FRODJHP�GRV�IUDJPHQWRV�FRP�D�SDUWH�FRORULGD�YLUDGD�SDUD�
EDL[R��FRQIRUPH�PRVWUDGR�QD�)LJXUD�����

�

 

)LJXUD�����$OXQRV�FRORFDQGR�SHoDV�GH�D]XOHMR�VREUH�R�SOiVWLFR��

(P�RXWUD�PHVD��VmR�TXHEUDGDV�DV�SHoDV�GH�D]XOHMR��SDVWLOKD��YLGUR��
HVSHOKR�� FHUkPLFD�� HWF�� 3DUD� TXHEUi�ODV� p� XWLOL]DGR� XP� PDUWHOR� RX� XP�
DOLFDWH�GH�FRUWDU�D]XOHMR��YHU�)LJXUD�����
�
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)LJXUD�����$OXQD�TXHEUDQGR�SDVWLOKDV�H�SHoDV�GH�D]XOHMR��

&RPR� UHVXOWDGR� WHP�VH� SHTXHQRV� SHGDoRV� LUUHJXODUHV� TXH� VmR�
FRODGRV�VREUH�R�SOiVWLFR�DGHVLYR��'HYH�VH�WRPDU�R�FXLGDGR�GH�GHL[DU�HQWUH�
RV�IUDJPHQWRV�XP�HVSDoR�HQWUH�XP�H�GRLV�PLOtPHWURV��FRQIRUPH�VH�SRGH�YHU�
QD�)LJXUD�����

�

 

)LJXUD�����$OXQD�FRODQGR�SHoDV�GH�D]XOHMR�VREUH�R�SOiVWLFR��

'HSRLV� GH� FRPSOHWDU� R� GHVHQKR� FRP� DV� SHoDV�� SUHSDUD�VH� XPD�
DUJDPDVVD�FRP�WUrV�SDUWHV�GH�FLPHQWR�SDUD�XPD�GH�DUHLD�H�FRORFD�VH�VREUH�
DV� SHoDV� FRODGDV�� (VWD� HWDSD� SRGH� VHU� UHDOL]DGD� HP� GXDV� FDPDGDV��
VHSDUDGDV�SRU�XPD�WHOD�UtJLGD�GH�DUDPH��TXDQGR�VH�WUDWDU�GH�SHoDV�JUDQGHV�
�&8562�&203/(72�'(�026$,&2���������

(VSHUDGR�R�WHPSR�GH�VHFDJHP�GD�DUJDPDVVD��DSUR[LPDGDPHQWH�GRLV�
GLDV�� D� SODFD� GHYH� VHU� YLUDGD� H� R� DGHVLYR� UHWLUDGR� GR� WUDEDOKR�� 3DUD�
SUHHQFKHU�RV�YD]LRV�HQWUH�RV�IUDJPHQWRV��DSOLFD�VH�PDVVD�GH�UHMXQWH�FRP�D�
FRU�GHVHMDGD��
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$OJXQV�HVWXGDQWHV�RSWDUDP�SRU�XWLOL]DU�R�PpWRGR�GLUHWR��TXH�FRQVLVWH�
QD� FRPSRVLomR� GR� GHVHQKR� GLUHWDPHQWH� VREUH� R� VXSRUWH� VREUH� R� TXDO� VH�
FRORFDUi� RV� IUDJPHQWRV�� 'HSRLV� TXH� VH� FRPSOHWD� R� GHVHQKR� FRODQGR� DV�
SHoDV��DSOLFD�VH�XP�UHMXQWH�FRP�FLPHQWR�EUDQFR�RX�FRORULGR���

$V�)LJXUDV����������������H����PRVWUDP�RV�WUDEDOKRV�GHVHQYROYLGRV�
WHQGR�SRU�EDVH�R�SDGUmR�GD�)LJXUD����

�
�

 

)LJXUD�����%DQGHMD��
 

)LJXUD�����%DQGHMD��

�

 

)LJXUD�����7DPSR�GH�
0HVD��

 

)LJXUD�����4XDGUR��
�

�
)LJXUD�����3LVR�GH�

MDUGLP��

2V� HVWXGDQWHV� GHUDP� VXDV� RSLQL}HV� VREUH� HVVDV� DWLYLGDGHV�� $OJXQV�
UHODWRV�VmR�DSUHVHQWDGRV�D�VHJXLU��

�
���5HODWR�GRV�HVWXGDQWHV�
$SHVDU� GD� XWLOL]DomR� GR� VRIWZDUH� IDFLOLWDU� D� LGHQWLILFDomR� H� FRQVWUXomR� GRV�
SDGU}HV��DOJXQV�HVWXGDQWHV�UHODWDUDP�FHUWD�GLILFXOGDGH��1R�HQWDQWR��KRXYH�
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FRPHQWiULRV� TXH� GHPRQVWUDP� LQWHUHVVH� H� PRWLYDomR� SHOR� WHPD� SURSRVWR��
DVVLP�FRPR�D�SHUFHSomR�GH�IDFLOLGDGH�QD�FRQVWUXomR�GHYLGR�j�XWLOL]DomR�GR�
&$'�FRQYHQFLRQDO��

�
2�H[HUFtFLR�p�PXLWR�LQWHUHVVDQWH��(OH�QRV�HQVLQD�D�FRQVWUXLU�GLIHUHQWHV�WpFQLFDV�GH�
PRVDLFRV��8P�SRXFR�GLItFLO��PDV�QR�ILQDO�VH�WRUQD�EHP�IiFLO��DOXQR�%���

�
2�WUDEDOKR�IRL�LQWHUHVVDQWH��VHP�PXLWD�GLILFXOGDGH��8WLOL]DQGR�R�VRIWZDUH�IRL�PDLV�
IiFLO�FRQVWUXLU�R�SDGUmR�H�DV�PDOKDV��DOXQR�&����

� �
2� WUDEDOKR� IRL� LQWHUHVVDQWH�� GLIHUHQWH� GDV� DXODV� QRUPDLV�� ID]HQGR� DXPHQWDU� R�
LQWHUHVVH�SHOD�PDWpULD��DOXQR�'���

�
2V� HVWXGDQWHV� WDPEpP� UHODWDUDP� VXDV� RSLQL}HV� VREUH� FRQVWUXLU�

ILVLFDPHQWH� RV� PRVDLFRV� JHRPpWULFRV�� $OJXPDV� GHVVDV� RSLQL}HV� VmR�
DSUHVHQWDGDV�D�VHJXLU��

�
)RL� PXLWR� ERP� SRUTXH� DOpP� GH� VHU� GLYHUWLGR�� DLQGD� SRGHPRV� QRV� DSHUIHLoRDU� HP�
WUDEDOKRV�PDQXDLV��XWLOL]DQGR�D�FRPELQDomR�GH�FRUHV�H�GHVHQYROYHQGR�D�FULDWLYLGDGH�
�DOXQR�(���
�
3RGHPRV�QRWDU�FRPR�D�*HRPHWULD�HVWi�LQWLPDPHQWH�OLJDGD�j�+LVWyULD�GD�$UWH��DOXQR�)���
�
(QULTXHFLPHQWR� FXOWXUDO�� SRLV� DR� ID]HU� RV� PRVDLFRV� DSUHQGHPRV� DOJXPDV� WpFQLFDV�
XWLOL]DGDV�Ki�VpFXORV�QDV�FRQVWUXo}HV�LVOkPLFDV��DOXQR�*����
�
2� PRVDLFR� IRL� XPD� IRUPD� GLIHUHQWH� GH� DSUHQGL]DJHP� VREUH� IRUPDV� H� HVWLORV�
JHRPpWULFRV��IXJLQGR�GR�SDGUmR�GH�DXOD�TXH�VH�IL[D�HP�VDOD�GH�DXOD��DOXQR�+���
�
2V�PRVDLFRV�QRV�SHUPLWHP�YHU�TXH��PHVPR�VHQGR�XQLIRUPHV��D�EHOH]D�SRGH�VXUJLU�GR�
FDRV�H�GD�LUUHJXODULGDGH��DOXQR�,���
�

2V� PRVDLFRV� JHRPpWULFRV� VmR� LPSRUWDQWHV�� SRLV� p� QRWiYHO� FRPR� D� UHSHWLomR� GH�
PyGXORV�RX�SDGU}HV�SRGH�RULJLQDU�XP�GHVHQKR�FRPSOH[R��DOXQR�-���
�
$SUHQGHPRV�D�UHFLFODJHP�GH�UHVWR�GH�PDWHULDO�FHUkPLFR�GH�FRQVWUXo}HV��DOXQR�.���
�
8P� WUDEDOKR� GLYHUWLGR� TXH� DFDERX� IL[DQGR� R� TXH� DSUHQGHPRV� HP� DXOD�� SRLV� WRGDV�
DTXHODV�FRQVWUXo}HV�JHRPpWULFDV�SUHFLVDUDP�VHU�SRVWDV�HP�SUiWLFDV�SDUD�D�UHDOL]DomR�
GR�PRVDLFR��DOXQR�/���
�
e� SRVVtYHO� SHUFHEHU� TXH� DUWH� H� JHRPHWULD� SRGHP� HVWDU� LQWLPDPHQWH� OLJDGDV� VHP� D�
QDWXUDO�GLVWLQomR�TXH�QRV�p�SDVVDGD��DOXQR�0���
� �
2V�WUDEDOKRV�GH�PRVDLFRV�VmR�LPSRUWDQWHV�SDUD�XP�FRQWDWR�PDLRU�FRP�D�JHRPHWULD�HP�
DSOLFDomR�SUiWLFD�H�QmR�DSHQDV�WHyULFD��DOXQR�1���
�
$SUHQGL� TXH� D� DUTXLWHWXUD� QmR� HVWi� VHSDUDGD� GD� GHFRUDomR� H� TXH� DV� IRUPDV�
JHRPpWULFDV� QmR� VmR� DSHQDV� HQFRQWUDGDV� QDV� FRQVWUXo}HV�� PDV� WDPEpP� HP�
GHFRUDo}HV��FRPR�SRU�H[HPSOR��RV�PRVDLFRV��DOXQR�2���
�

$WUDYpV� GR� WUDEDOKR� SHUFHEHPRV� TXH� XP� WRGR� p� RULJLQDGR� GH� SHTXHQDV� SDUWHV� TXH�
SUHFLVDP�IXQFLRQDU�MXQWDV�SDUD�XP�ERP�UHVXOWDGR��DOXQR�3���
� �
6DEHU�UHFRQKHFHU�DV� IRUPDV�JHRPpWULFDV�VLPSOHV�HP�FRPSRVLo}HV�FRPSOH[DV��DOXQR�
4���
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���&RQVLGHUDo}HV�ILQDLV�
3RGH�VH�GL]HU�TXH�R�WHPD�SURSRVWR�p�XPD�LQWHUHVVDQWH�DSOLFDomR�QR�HVWXGR�
GH� 'HVHQKR� *HRPpWULFR�� SRLV� DOpP� GH� HQYROYHU� GLYHUVRV� FRQKHFLPHQWRV�
UHODFLRQDGRV� FRP� DUTXLWHWXUD�� DUWH�� KLVWyULD�� PDWHPiWLFD� H� JHRPHWULD��
FKDPRX�D�DWHQomR�GRV�DOXQRV�SDUD�D�IDVFLQDQWH�FXOWXUD�iUDEH���

4XDQWR� DRV� HVWXGDQWHV�� SHUFHEH�VH�� DWUDYpV� GH� VHXV� GHSRLPHQWRV��
TXH�DSUHFLDUDP�H�HQWHQGHUDP�D� LPSRUWkQFLD�GHVVD�DWLYLGDGH��5HFRPHQGD�
VH�TXH�SURIHVVRUHV�GH�DUTXLWHWXUD�H[SORUHP�HVWH�WHPD�HP�VDOD�GH�DXOD��SRLV�
SURPRYH�D�PRWLYDomR�H�HQJDMD�RV�HVWXGDQWHV�QDV�DWLYLGDGHV��

3UHWHQGH�VH�HP� IXWXURV� WUDEDOKRV�� H[SORUDU�R�PpWRGR� WULGLPHQVLRQDO�
GH� FRQVWUXomR�GH�PRVDLFRV�QR�SUHHQFKLPHQWR�GH�VXSHUItFLHV�GH�SURWyWLSRV�
ItVLFRV�� FRQVWUXtGRV� SHORV�HVWXGDQWHV�GH�DUTXLWHWXUD�QD�GLVFLSOLQD�6LVWHPDV�
(VWUXWXUDLV�� 1HVWH� FDVR�� VHUmR� XWLOL]DGDV� WDPEpP� IHUUDPHQWDV� GH� &$'�
SDUDPpWULFR�� SDUD� UHSUHVHQWDU� H� YLVXDOL]DU� HP� WUrV� GLPHQV}HV� RV� SDGU}HV�
JHRPpWULFRV�UHSURGX]LGRV�VREUH�D�VXSHUItFLH�GHVVHV�SURWyWLSRV��

(VSHUD�VH� TXH� HVWD� DWLYLGDGH� HQYROYD�R� HVWXGDQWH� QD�DSUHQGL]DJHP�
GH�RXWURV�FRQWH~GRV�DOpP�GR�'HVHQKR�*HRPpWULFR��WDLV�FRPR�D�*HRPHWULD�
'HVFULWLYD�� 0DWHULDLV� GH� &RQVWUXomR� H� FRQFHLWRV� EiVLFRV� GH� 6LVWHPDV�
(VWUXWXUDLV��%$5,621�HW�DO���������

�
���5HIHUrQFLDV�
%$5,621��0��%��*HRPpWULFD��'HVHQKR��*HRPHWULD�H�$UTXLWHWXUD�
2QOLQH��'LVSRQtYHO�HP��
KWWS���ZZZ�PDW�XHO�EU�JHRPHWULFD�SKS�GJ�GJB��W�SKS��$FHVVR�HP�����MDQ��
������
%$5,621��0��%��%$//$5277,��&��H�52&+$��5��&��3��8VR�GH�0RGHORV�
,QWHUDWLYRV�QR�(QVLQR�GH�*HRPHWULD�H�(VWUXWXUDV��6mR�3DXOR��$%(1*(��
&21*5(662�%5$6,/(,52�'(�('8&$d­2�(0�(1*(1+$5,$��������6mR�
3DXOR���
&+$//,7$��0��$OFRUmR��5LR�GH�-DQHLUR��$VVRFLDomR�&XOWXUDO�,QWHUQDFLRQDO�
*LEUDQ��������
&8562�&203/(72�'(�026$,&2��6mR�3DXOR��(VFDOD��������
),(/'��5��*HRPHWULF�3DWWHUQV�IURP�,VODPLF�$UW�	�$UFKLWHFWXUH��
(QJODQG��7DUTXLQ�3XEOLFDWLRQV��������
*Ï0(=��5��3��9LYR�/D�$OKDPEUD���$OLFDWDGRV��*UDQDGD��3UR\HFWR�6XU�GH�
(GLFLRQHV��6�$�/���������
+2/2'��5��'HILQLQJ�DQ�$UW�RI�$UFKLWHFWXUH���,Q��$5&+,7(&785$/�
('8&$7,21�,1�7+(�,6/$0,&�:25/'��������*UDQDGD��3URFHHGLQJV�RI�
6HPLQDU�7HQ�LQ�WKH�6HULHV�$UFKLWHFWXUDO�WUDQVIRUPDWLRQV�LQ�WKH�
,VODPLF�:RUOG��*UDQDGD��7KH�$JD�.KDQ�$ZDUG�IRU�$UFKLWHFWXUH��������S��
�������
6È��5��&��GD�&��H�(GURV��6mR�-RVp�GRV�&DPSRV��������
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6$5+$1*,��5���-$%/$1��6��H�6$='$129,&��5��0RGXODULW\�LQ�0HGLHYDO�
3HUVLDQ�0RVDLFV��7H[WXDO��(PSLULFDO��$QDO\WLFDO��DQG�7KHRUHWLFDO�
&RQVLGHUDWLRQV��9LVXDO�0DWKHPDWLFV�-RXUQDO��Y����Q�����S�����������������
7(11$17��5�,VODPLF�&RQVWUXFWLRQV��7KH�*HRPHWU\�1HHGHG�E\�&UDIWVPHQ��
,Q��,17(51$7,21$/�-2,17�&21)(5(1&(�2)�,6$0$��������*UDQDGD���
�


