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5(6802�±�1HVWH�HVWXGR�FRPSDUDP�VH�RV�YDORUHV�GR�OLPLWH�GH�OLTXLGH]��//��REWLGRV�SHOR�PpWRGR�GR�&RQH�
GH� 3HQHWUDomR�� //S�� FRP� RV� YDORUHV� GH� //� REWLGRV� SHORV� PpWRGRV� GH� &DVDJUDQGH�� //F�� PHGLGRV�� SRU�

GLIHUHQWHV� RSHUDGRUHV�� HP� DPRVWUDV� GH� VRORV� DUJLORVRV� GH� DOWD� H� EDL[D� SODVWLFLGDGH��2�PpWRGR� GR�&RQH� GH�

3HQHWUDomR� FRQVLGHUDGR� VHJXH� D� QRUPD� EULWkQLFD� �SHQHWUDomR� GH� ��� PP��� 2V� UHVXOWDGRV� H[SHULPHQWDLV�

PRVWUDP�TXH�DV�YDULDo}HV�HQWUH�RV�GRLV�PpWRGRV�GHSHQGHP�GD�SODVWLFLGDGH�H�PLQHUDORJLD�GR�VROR�FRKHVLYR�

HQVDLDGR��2V�UHVXOWDGRV�REWLGRV�SDUD�DUJLODV�QDWXUDLV��HVVHQFLDOPHQWH�FRQVWLWXtGDV�GH�FDXOLQLWDV��FRP�YDORUHV�

GH� //F� HQWUH� ���� H� ����� LQGLFDP� TXH� //S� p� JHUDOPHQWH�PDLRU� ������ TXH� //F�� (QWUHWDQWR�� H[LVWH�PDLRU�

GLVSHUVmR�HQWUH�RV�YDORUHV�GH�//F�H�//S�PHGLGRV�SDUD�DV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD��FRP�YDORUHV�GH�

//F�!�������TXH�DSUHVHQWDP�//F�LJXDO�D�DSUR[LPDGDPHQWH�����//S��

6<1236,6�±7KLV�VWXG\�SUHVHQWV�DQG�GLVFXVVHV�WKH�FRPSDULVRQV�EHWZHHQ�WKH�OLTXLG�OLPLW��//S��GHWHUPLQHG�E\�
WKH�FRQH�SHQHWURPHWHU� WHFKQLTXH�DQG� WKH� OLTXLG� OLPLW�GHWHUPLQHG�E\�&DVDJUDQGH�PHWKRG��//F��PHDVXUHG�E\�

GLIIHUHQW�RSHUDWRUV� IRU�GLIIHUHQW�FOD\H\�VRLOV�DW� ORZ�DQG�KLJK�SODVWLFLW\�UDQJHV��7KH�XVHG�FRQH�SHQHWURPHWHU�

WHFKQLTXH�LV�WKH�%ULWLVK�VWDQGDUG�����PP�IDOO�FRQH�SHQHWUDWLRQ����7KH�UHVXOWV�VKRZ�WKDW�WKH�YDULDWLRQ�EHWZHHQ�

//F� DQG� � //S� GHSHQGV� RQ� WKH� SODVWLFLW\� DQG� PLQHUDORJ\� RI� WKH� WHVWHG� FRKHVLYH� � VRLO�� )RU� WKH� %UD]LOLDQ�

NDROLQLWLF� FOD\V� ZLWK� //F� EHWZHHQ� ���� DQG� ����� //S� LV� RIWHQ� ���� �� KLJKHU� WKDQ� //F�� 7KH� PL[WXUHV� RI�

EHQWRQLWLF�DQG�ILQH�VDQG�ZLWK�//F�!�������KDYH�//F�HTXDO�WR�DERXW�����//S��

3DODYUDV�&KDYH� ±� &RUUHODo}HV� HPStULFDV�� OLPLWH� GH� OLTXLGH]��PpWRGR� GR� FRQH� GH� SHQHWUDomR��PpWRGR� GH�&DVDJUDQGH��
SODVWLFLGDGH��DUJLODV��

.H\ZRUGV�±�(PSLULFDO�FRUUHODWLRQV��OLTXLG�OLPLW��FRQH�SHQHWURPHWHU�WHFKQLTXH��&DVDJUDQGH�PHWKRG��SODVWLFLW\��FOD\V��
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3ODVWLFLGDGH�p�D�SURSULHGDGH�TXH�ID]�FRP�TXH�R�VLVWHPD�DUJLOD�iJXD�VH�GHIRUPH�FRQWLQXDPHQWH�

GHYLGR�D�DomR�GH�XPD�IRUoD�ILQLWD��H�TXDQGR�D�IRUoD�p�UHPRYLGD�RX�UHGX]LGD�D�IRUPD�p�PDQWLGD��2�

FRQFHLWR� GH� SODVWLFLGDGH� p� HPSUHJDGR� HP�PXLWDV� iUHDV� GD� HQJHQKDULD� H� FLrQFLD��2V� IDWRUHV� TXH�

LQIOXHQFLDP� D� SODVWLFLGDGH� SRGHP� VHU� UHODFLRQDGRV� DR� WLSR� GH� DUJLOD�� WDLV� FRPR�� XPLGDGH��

FRPSRVLomR�PLQHUDOyJLFD��GLVWULEXLomR�GR�WDPDQKR�GD�SDUWtFXOD��WLSR�GH�FiWLRQ�WURFiYHO��SUHVHQoD�

GH�VDLV�RX�PDWpULD�RUJkQLFD��H�DR�SURFHVVR�GH�PROGDJHP�GD�DUJLOD��$QGUDGH�HW�DO����������

2�YDORU�Pi[LPR�GH�XPLGDGH�GH�XPD�DUJLOD�QR�HVWDGR�GH�FRQVLVWrQFLD�SOiVWLFD�p�GHILQLGR�FRPR�

R�OLPLWH�GH�OLTXLGH]��//��GHVVD�DUJLOD��2V�YDORUHV�GH�//�GH�DUJLODV�VmR�IUHTXHQWHPHQWH�XVDGRV�QDV�

DYDOLDo}HV�SUHOLPLQDUHV�GHVVDV�DUJLODV�SDUD�XVR�HP�IXQGDo}HV��DWHUURV�FRPSDFWDGRV�QD�FRQVWUXomR�

GH� HVWUDGDV� H� REUDV� GH� DUPD]HQDPHQWR� H� UHWHQomR� GH� iJXD� RX� FRQWDPLQDQWHV�� (� D� GHWHUPLQDomR�

HUUDGD� GH� //� SRGH� UHVXOWDU� QD� UHMHLomR� GH� PDWHULDLV� VDWLVIDWyULRV�� RX� PHVPR�� QD� DFHLWDomR� GH�

PDWHULDLV� LQDGHTXDGRV�� 2V� YDORUHV� GH� //� VmR� WDPEpP� XVDGRV� SDUD� DYDOLDU� FDUDFWHUtVWLFDV� FRPR�

FRPSUHVVLELOLGDGH�H�SHUPHDELOLGDGH�D�QtYHO�UHJLRQDO�GH�VRORV�DUJLORVRV��0LWFKHOO�	�6LWDU���������

7UDGLFLRQDOPHQWH��R�SURFHGLPHQWR�PDLV�XWLOL]DGR�SDUD�D�GHWHUPLQDomR�GR�//F�p�R�PpWRGR�GH�

SHUFXVVmR�SDGURQL]DGR�SRU�&DVDJUDQGH��������TXH�XWLOL]D�R�DSDUHOKR�GHVHQYROYLGR�SHOR�PHVPR��

2�PpWRGR� GH� &DVDJUDQGH� DSUHVHQWD� OLPLWDo}HV�� WDLV� FRPR� D� GLVSHUVmR� GRV� UHVXOWDGRV� GHYLGR� D�

LQIOXrQFLD�GR�RSHUDGRU� H�GDV� FRQGLo}HV�GR� DSDUHOKR��(� VRORV�GH�EDL[D�SODVWLFLGDGH� WHQGHP�D�VH�

OLTXHID]HU�DQWHV�GH�IOXLU�SRU�SODVWLFLGDGH��6RZHUV�HW�DO���������&DVDJUDQGH��������UHFRQKHFH�TXH�

R�PpWRGR� GH� SHUFXVVmR� SDUD� GHWHUPLQDU� //F� QmR� IRUQHFH� UHVXOWDGRV� XQLIRUPHV� GH� FRPSDUDomR�

SDUD� RV� VRORV� GH� JUDQXODomR� ILQD� TXH� DSUHVHQWDP� UHDo}HV� GLIHUHQWHV� TXDQGR� VXEPHWLGRV� D� XP�

HQVDLR�GLQkPLFR���

2� PpWRGR� GR� &RQH� GH� 3HQHWUDomR� SDUD� GHWHUPLQDU� //S�� TXH� FRQVLVWH� HP� VH� PHGLU� D�

SHQHWUDomR� YHUWLFDO� HVWiWLFD� GH� XP� FRQH�� SDGURQL]DGR� VRE� FRQGLo}HV� HVSHFLILFDGDV� GH� SHVR��

kQJXOR� H� WHPSR� GH� TXHGD�� HP� XPD� DPRVWUD� GH� VROR� SUHYLDPHQWH� SUHSDUDGD�� p� XPD� DOWHUQDWLYD�

DWUDWLYD� DR�PpWRGR�GLQkPLFR�GH�&DVDJUDQGH� ��������2�H[WHQVR�EDQFR�GH�GDGRV�GLVSRQtYHO� FRP�

FRUUHODo}HV�HQWUH�RV�YDORUHV�GH�//F�H�GLIHUHQWHV�SURSULHGDGHV�GH�HQJHQKDULD�PRWLYDP�R�HVWXGR�GH�

FRPSDUDo}HV�HQWUH�RV�YDORUHV�GR�//F�H�//S��$OpP�GLVWR��RV�FOiVVLFRV�VLVWHPDV�GH�FODVVLILFDo}HV�GH�

VRORV�ILQRV�XVDP�YDORUHV�GH�//F���

2�PpWRGR�GLQkPLFR�SURSRVWR�SRU�&DVDJUDQGH��������SDUD�GHWHUPLQDomR�GR�//F�DVVXPH�TXH�D�

UHVLVWrQFLD�DR�FLVDOKDPHQWR�QmR�GUHQDGD��VX��GH�WRGRV�RV�VRORV�QR�OLPLWH�GH�OLTXLGH]�WHP�XP�YDORU�

FRQVWDQWH��DSUR[LPDGDPHQWH�����N3D��RX�VHMD��FDGD�JROSH�SDUD�IHFKDU�D�UDQKXUD�FRUUHVSRQGH�D�XPD�

UHVLVWrQFLD�GH��JI�FP����(QWUHWDQWR��R�YDORU�GH�VX�QR�//�GHWHUPLQDGR�SHOR�PpWRGR�GLQkPLFR��//F��

SRGH�YDULDU�HQWUH�����H�����N3D��:K\WH��������:DVWL�	�%H]LUFL��������6ULGKDUDQ�	�3UDNDVK��������

PRVWUDP�TXH� R�//�GH� XPD� DUJLOD�PRQWPRULORQLWD� p� SULQFLSDOPHQWH� FRQWURODGR� SHOD� SUHVHQoD� GD�

FDPDGD� GH� iJXD� DGHVLYD� SUHVHQWH� QR�PLQHUDO� DUJtOLFR�� HQTXDQWR� TXH� R� YDORU� GH� //� GDV� DUJLODV�

FDXOLQLWDV�p�SULQFLSDOPHQWH�FRQWURODGR�SHODV�IRUoDV�HQWUH�DV�SDUWtFXODV�GR�PLQHUDO�DUJLOLFR��RX�VHMD��

PLFURHVWUXWXUD��� $VVLP�� DV� DUJLODV� FDXOLQLWDV� H� DV� DUJLODV� PRQWPRULORQLWDV� SRVVXHP� GLIHUHQWHV�

PHFDQLVPRV�TXH�FRQWURODP�R�YDORU�GR�OLPLWH�GH�OLTXLGH]�GHVVDV�DUJLODV��

(VWXGRV�WrP�PRVWUDGR�TXH�VX�QR�//�SHOR�PpWRGR�SURSRVWR�SRU�&DVDJUDQGH��//F��GLPLQXL�FRP�

R�DXPHQWR�GR�//��TXH�FUHVFH�FRP�R�WHRU�GH�DUJLOD�H�SODVWLFLGDGH��/HIODLYH��������<RXVVHI�HW�DO���

������/HURXHLO�	�/H�%LKDQ���������$VVLP��YHULILFD�VH�TXH��/HURXHLO�	�/H�%LKDQ���������

�

//F���//S���SDUD�//��//
�

//F�!�//S���SDUD�//�!�//
�

�

2�YDORU�GH�//
�TXH�GHILQH�D�WUDQVLomR�HQWUH�RV�YDORUHV�FKDPDGRV�GH�EDL[R�//�H�DOWR�//�QmR�p�

EHP�TXDQWLILFDGR� QD� OLWHUDWXUD� �%LFDOKR� HW� DO�� �������$VVLP�� QHVWD� QRWD� WpFQLFD� DSUHVHQWDP�VH� H�



65

GLVFXWHP�VH�FRPSDUDo}HV�HQWUH�//F�H�//S�SDUD�DUJLODV�GH�GLIHUHQWHV�PLQHUDORJLDV�H�SODVWLFLGDGHV�H�

LQYHVWLJD�VH�R�YDORU�GH�//
�SDUD�HVVDV�DUJLODV��

��±�&255(/$d®(6�(03Ë5,&$6�(175(�//&�(�//3��

9iULDV�FRUUHODo}HV�HPStULFDV�HQWUH�RV�PpWRGRV�GR�&RQH�H�GH�&DVDJUDQGH�SDUD�GHWHUPLQDU�//�

IRUDP�SXEOLFDGRV�QD�OLWHUDWXUD��(VWDV�IXQo}HV�SRGHP�VHU�HVFULWDV�FRPR��%LFDOKR�HW�DO���������

� BLLALL cp � � � ��D��

�


 BLLALL pc � � ��E��

RQGH�A��B,�A*�H�B*�VmR�FRQVWDQWHV�GH�DMXVWH�REWLGDV�DWUDYpV�GD�FRUUHODomR�OLQHDU���

1R�%UDVLO�DLQGD�QmR�H[LVWH�XPD�QRUPD�SDGURQL]DGD�SDUD�GHWHUPLQDomR�GR�//S��1HVWH�HVWXGR�

IRL�DYDOLDGR�R�PpWRGR�GR�SHQHWU{PHWUR�GR�FRQH�VXJHULGR�SHOD�QRUPD�EULWkQLFD��%6�������������

TXH�FRQVLVWH�QD�TXHGD�GH�XP�FRQH�GH�PDVVD�GH�����������J��kQJXOR�GR�FRQH�GH�����������H�WHPSR�

GH�TXHGD�GH����� V� VREUH�XPD�DPRVWUD�PROGDGD�GH� VROR�� DQRWDQGR�VH�R�YDORU�GD�SHQHWUDomR�GR�

FRQH��2�YDORU�GH�//S�FRUUHVSRQGH�DR�YDORU�GH�XPLGDGH�SDUD�XPD�SHQHWUDomR�GH���PP���

2�4XDGUR���DSUHVHQWD�DOJXPDV�FRUUHODo}HV�OLQHDUHV�SXEOLFDGDV�QD�OLWHUDWXUD�HQWUH�//S�H�//F��

$V� FRUUHODo}HV� HVWmR� QD� IRUPD� GD� HTXDomR� �E� SDUD� PHOKRU� FRPSDUDomR� HQWUH� DV� FRUUHODo}HV�

GLVFXWLGDV� QHVWH� HVWXGR�� H� XWLOL]DUDP� R� PpWRGR� GR� SHQHWU{PHWUR� GR� FRQH� VXJHULGR� SHOD� QRUPD�

EULWkQLFD��

2V�YDORUHV�GH�//
�TXH�LQGLFDP�D�WUDQVLomR�HQWUH�YDORUHV�GH�EDL[R�//��//F���//�S��H�DOWR�//�

�//F� !� //S�� SDUD� DV� HTXDo}HV� SURSRVWDV� SRU� %XGKX� ������� H� 6ULGKDUDQ�	� 3UDNDVK� ������� VmR�

DSUR[LPDGDPHQWH�����H������� UHVSHFWLYDPHQWH�� �6ULGKDUDQ�	�3UDNDVK� �������XVDUDP�RV�GDGRV�

H[SHULPHQWDLV�REWLGRV�SRU�:DVWL�	�%H]LUFL��������H�REVHUYDUDP�TXH�D�GLIHUHQoD�HQWUH�//S�H�//F�

DXPHQWD� FRP� R� DXPHQWR� GD� SODVWLFLGDGH� GR� VROR�� $V� FRUUHODo}HV� SURSRVWDV� SRU� 4XHLUR]� GH�

&DUYDOKR���������)RMWRYi�HW�DO����������6RX]D��������H�'L�0DWWHR��������DSUHVHQWDGDV�QR�4XDGUR�

��SRVVXHP�VHPSUH�//F���//S�SDUD�R�LQWHUYDOR�GH�//�HQVDLDGR����������RX�VHMD��VmR�FRUUHODo}HV�

SDUD�VRORV�GH�EDL[D�SODVWLFLGDGH�GH�GLIHUHQWHV�ORFDLV��$�FRUUHODomR�SURSRVWD�SRU�'L�0DWWHR��������

SDUD�VRORV�DUJLORVRV�VLOWRVRV�GH�EDL[D�SODVWLFLGDGH��FRP�//�HQWUH����H�������GH�GLIHUHQWHV�RULJHQV�

JHROyJLFDV��LQFOXL�RV�UHVXOWDGRV�H[SHULPHQWDLV�SXEOLFDGRV�SRU��:DVWL�	�%H]LUFL���������'UDJRQL�HW�

DO�� �������� 2]HU� �������� H� )RMWRYi� HW� DO�� �������� 2V� GRLV� VRORV� LQYHVWLJDGRV� SRU� 6RX]D� �������

SRVVXHP� XPD� IUDomR� ILQD� HOHYDGD� H� QD� VXD� PDLRULD� FRQVWLWXLGD� SRU� VLOWHV� �!� ������ H� R� 6ROR� ��

DSUHVHQWD�SHUFHQWDJHP�GH�IUDomR�DUJLOD�LJXDO�D������H�R�6ROR���LJXDO�D��������

�

4XDGUR������&RUUHODo}HV�SXEOLFDGDV�HQWUH�YDORUHV�PHGLGRV�GH�//S�H�//F�

5HIHUrQFLDV� ���

A ��������� ���


B 9DULDomR�GH�//�

%XGKX��������

:DVWL�	�%H]LUFL��������

�����������������������

����������������������

�������

�������

4XHLUR]�GH�&DUYDOKR�������� ���������������������� ������

6ULGKDUDQ�	�3UDNDVK�������� ��������������������� ������

6RX]D��������±�6ROR��� ���������������������� ������

6RX]D��������±�6ROR��� ��������������������� ������

'L�0DWWHR��������

)RMWRYi�HW�DO���������

���������������������

���������������������

������

������

�
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3DUD� DYDOLDU� D� LQIOXrQFLD� GD� SODVWLFLGDGH� QDV� FRUUHODo}HV� HPSLULFDV� HQWUH� //F� H� //S� IRUDP�

XWLOL]DGRV� UHVXOWDGRV� GH� HQVDLRV� ODERUDWRULDLV� UHDOL]DGRV� SHORV� DXWRUHV� HP� DPRVWUDV� GDV� DUJLODV�

QDWXUDLV� GD�*UDQGH�9LWyULD�� ORFDOL]DGD� QR�(VWDGR� GR�(VStULWR� 6DQWR� �*9�(6�� UHJLmR� VXGHVWH� GR�

%UDVLO�H�GH�HQVDLRV�SXEOLFDGRV�SDUD�VRORV�FRHVLYRV�GH�EDL[D�SODVWLFLGDGH�GH�GLIHUHQWHV�UHJL}HV�GR�

%UDVLO� �3LQWR� 	� &DVWUR�� ������ 6LOYHLUD�� ������� $V� DUJLODV� QDWXUDLV� DQDOLVDGDV� VmR� FRQVWLWXLGDV�

HVVHQFLDOPHQWH� GH� FDXOLQLWDV�� $V� DUJLODV� *9�(6� UDUDPHQWH� DSUHVHQWDP� PDLV� GH� ���� UHWLGR� QD�

SHQHLUD�Q~PHUR������DEHUWXUD�GH�PDOKD�������PP���RX�VHMD��WDPDQKR�GH�JUmRV�PDLRUHV�TXH�VLOWH�RX�

DUJLOD��$V�DUJLODV�HQVDLDGDV�IRUDP�REWLGDV�D�SURIXQGLGDGH�HQWUH��P�H���P�H�DSUHVHQWDP�YDORUHV�GH�

XPLGDGH�QDWXUDO�HQWUH����H������//F�HQWUH����H�����//S�HQWUH����H�����H�,3�HQWUH����H�����

)RUDP� WDPEpP� XWLOL]DGRV� UHVXOWDGRV� GH� HQVDLRV� UHDOL]DGRV� SHORV� DXWRUHV� HP� XPD� EHQWRQLWD�

�0RQWPRULORQLWD� VyGLFD�� H� PLVWXUDV� KRPRJHQHL]DGDV� GD� EHQWRQLWD� H� DUHLD� TXDUW]RVD� ILQD� QDV�

SRUFHQWDJHQV�GH������������H������GH�EHQWRQLWD��IUDomR�DUJLOD��&��HP�UHODomR�DR�SHVR�WRWDO�GD�

PLVWXUD� ILQDO�� $V� DPRVWUDV� HQVDLDGDV� IRUDP� SUHYLDPHQWH� EHP� KRPRJHQHL]DGDV�� $�

KRPRJHQHL]DomR� GD� PLVWXUD� GH� %HQWRQLWD�� DUHLD� ILQD� H� iJXD� p� XP� IDWRU� LPSRUWDQWH� QD�

GHWHUPLQDomR� GR�//� SHORV� GRLV�PpWRGRV�� (� R� WHPSR�PtQLPR�QHFHVViULR� SDUD� D� KLGUDWDomR� FRP�

DGLomR�GH�iJXD�GHVWLODGD�GD�EHQWRQLWD�IRL�LQYHVWLJDGR��2V�UHVXOWDGRV�LQGLFDUDP�R�WHPSR�PtQLPR�GH�

��GLDV�SDUD�D�KLGUDWDomR�GD�DPRVWUD�SDUD� UHDOL]DomR�GRV� HQVDLRV�GH�GHWHUPLQDomR�GH�//S� SDUD� D�

EHQWRQLWD� HQVDLDGD�� $VVLP� QRV� HQVDLRV� UHDOL]DGRV� FRP� DV� PLVWXUDV� GH� EHQWRQLWD� H� DUHLD� ILQD�

DGLFLRQRX�VH� iJXD� D� FDGD� PLVWXUD� GHL[DQGR� HP� GHVFDQVR� SRU� PDLV� GH� XPD� VHPDQD� SDUD� TXH�

KRXYHVVH� D� KLGUDWDomR� FRP� R� WHPSR�� 2� PpWRGR� GH� &DVDJUDQGH� SDUD� GHWHUPLQDomR� GH� //F� p�

GHVFULWR�SHOD�QRUPD�1%5�������$%17����������

$� )LJXUD� �� PRVWUD� D� ORFDOL]DomR� GRV� VRORV� HVWXGDGRV� QR� iEDFR� GH� &DVDJUDQGH� FRP� D�

FODVVLILFDomR� SURSRVWD� SHOR�6LVWHPD�8QLILFDGR� GH�&ODVVLILFDomR� �68&��SDUD� VRORV� ILQRV��2�68&�

XWLOL]D�RV�YDORUHV�GH�//�GHWHUPLQDGRV�SHOR�PpWRGR�GLQkPLFR�� DVVLP�VHQGR��RV� UHVXOWDGRV�GH�//�

DSUHVHQWDGRV�QD�)LJXUD���VmR�RV�YDORUHV�GH�//F��$�UHODomR�HQWUH�//�H�,3�GDV�DUJLODV�QDWXUDLV�GD�

*9��(6�WHQGH�D�FRQYHUJLU�SDUD�D�UHWD�A�FRQVLGHUDGD�FRPR�D�GLYLVmR�DUELWUDGD�HQWUH�VLOWHV�H�DUJLODV�

QR�iEDFR�GH�&DVDJUDQGH��2V�YDORUHV�GH�//S� VmR�JHUDOPHQWH�PDLRUHV�TXH�RV�YDORUHV�GH�//F�SDUD�

HVVDV� DUJLODV� QDWXUDLV��2V� UHVXOWDGRV� H[SHULPHQWDLV� HP�PLVWXUDV� KRPRJHQHL]DGDV� GH� EHQWRQLWD� H�

DUHLD� ILQD� FRP�&�!�����PRVWUDP�TXH� D� UHODomR� HQWUH�//�H� ,3� WHQGH� D�FRQYHUJLU�SDUD�D� UHWD�8��

)LJ������/RFDOL]DomR�GRV�VRORV�HVWXGDGRV�QR�iEDFR�GH�&DVDJUDQGH��
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GHILQLGD�FRPR�,3� ������//�����QR�iEDFR�GH�&DVDJUDQGH���2V�UHVXOWDGRV�H[SHULPHQWDLV�SXEOLFDGRV�

SRU� 1DJDUDM� HW� DO�� �������� UHDOL]DGRV� HP� FLQFR� DUJLODV� QDWXUDLV� PRQWPRULORQLWDV� REWLGDV� GH�

GLIHUHQWHV�RULJHQV�JHROyJLFDV�FRP�&�������H�//F��������//S���������VmR�WDPEpP�DQDOLVDGRV�

QHVWH�HVWXGR�SDUD�DYDOLDU�D�LQIOXrQFLD�GR�WLSR�GH�PLQHUDO�DUJtOLFR�H�FiWLRQ�WURFiYHO��2V�UHVXOWDGRV�

SXEOLFDGRV�SRU�1DJDUDM�HW�DO���������WHQGHP�D�FRQYHUJLU�SDUD�D�UHWD�$�QR�iEDFR�GH�&DVDJUDQGH��

�

$�)LJXUD���DSUHVHQWD�D�YDULDomR�GRV�YDORUHV�PHGLGRV�GH�//F�FRP�//S�SDUD�DV�DUJLODV�QDWXUDLV�

GD� *UDQGH� 9LWyULD� �(6�� H� DV� PLVWXUDV� GH� EHQWRQLWD� H� DUHLD� ILQD�� )RUDP� WDPEpP� LQFOXtGRV� RV�

UHVXOWDGRV�H[SHULPHQWDLV�SXEOLFDGRV�SRU�3LQWR�	�&DVWUR� �������FRP�//F� HQWUH������H�������H�

6LOYHLUD� �������SDUD�VRORV� WURSLFDLV�EUDVLOHLURV�GH�GLIHUHQWHV� ORFDLV�FRP�//F���������$�)LJXUD���

VXJHUH�TXH�D� WUDQVLomR�HQWUH�YDORUHV�GH�EDL[R�//�H�DOWR�//�p�GH�DSUR[LPDGDPHQWH�������H�TXH�

H[LVWH�PDLRU�GLVSHUVmR�HQWUH�RV�YDORUHV�PHGLGRV�GH�//F�H�//S�SDUD�YDORUHV�GH�//�!��������$VVLP��

IRUDP�GHILQLGDV�GXDV�FRUUHODo}HV�HPStULFDV�QHVWH�HVWXGR��XPD�SDUD�//���������H�RXWUD�SDUD�//�!�

��������

�

�

)LJ����±�9DULDomR�GRV�YDORUHV�GH�//F�FRP�//S�SDUD�RV�VRORV�DUJLORVRV�EUDVLOHLURV�H�PLVWXUDV�GH�

EHQWRQLWD�H�DUHLD�ILQD�FRP�&�!�����HVWXGDGRV��

$� FRUUHODomR� HPStULFD�� GHILQLGD� DWUDYpV� GD� UHJUHVVmR� OLQHDU�� REWLGD� FRP� FRHILFLHQWH� GH�

GHWHUPLQDomR��5���GH�DSUR[LPDGDPHQWH�������SDUD�//�HQWUH����H�����IRL��)LJXUD�����

� �������� � pc LLLL � ����

2V�UHVXOWDGRV�REWLGRV�H�DSUHVHQWDGRV�QD�)LJXUD���PRVWUDP�TXH�//S�p�JHUDOPHQWH�PDLRU�������

TXH�R�//F�H�HVWi�GH�DFRUGR�FRP�SXEOLFDo}HV�SUpYLDV�SDUD�DUJLODV�FRP�D�FRPSRVLomR�PLQHUDOyJLFD�

GH�HVVHQFLDOPHQWH�&DXOLQLWDV�H�,OLWDV�GH�GLIHUHQWHV�RULJHQV�JHROyJLFDV�H�YDORUHV�GH�//�HQWUH����H�

�����)RMWRYi�HW�DO���������RX�VHMD����������'L�0DWWHR��������RX�VHMD�����������

$V�YDULDo}HV�REVHUYDGDV�HQWUH�D�HTXDomR���H�DV�HTXDo}HV�VXJHULGDV�SRU�)RMWRYi�HW�DO���������H�

'L�0DWWHR��������HVWmR�HQWUH�������H������� �(VWD�YDULDomR�p�SUy[LPD�GR�YDORU�GH�������REWLGR�

SHOD� GLIHUHQoD� HQWUH� RV� YDORUHV�Pi[LPR�H�PtQLPR�GRV�YDORUHV�GH�//F� GHWHUPLQDGRV�SRU� HQVDLRV�

UHSHWLGRV�FRP�PHVPR�VROR��SURFHGLPHQWR��RSHUDGRU��FRQGLo}HV�GH� ODERUDWyULR�H�FXUWR�HVSDoR�GH�
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WHPSR�� 1R� FDVR� GH� HQVDLRV� UHSHWLGRV� XVDQGR� R� PpWRGR� GR� &RQH� HVWD� GLIHUHQoD� p� GH�

DSUR[LPDGDPHQWH��������'L�0DWWHR���������$�)LJXUD���PRVWUD�TXH�D�PDLRU�SDUWH�GRV�UHVXOWDGRV�

H[SHULPHQWDLV�TXH�GHILQLUDP�D�HTXDomR���DSUHVHQWDP�//F���//S��FRP�//F�HQWUH�����//S�H�����//S���

$�FRUUHODomR�HPStULFD�GHILQLGD�SHOD�UHJUHVVmR�OLQHDU�FRQIRUPH�D�HTXDomR��E��FRP�5��LJXDO�D�

DSUR[LPDGDPHQWH�������DSOLFDGD�DRV�YDORUHV�PHGLGRV�GH�//F�H�//S�SDUD�DV�PLVWXUDV�GH�EHQWRQLWD�H�

DUHLD�ILQD��//�!��������p���

� ��������� � pc LLLL � ����

$�)LJXUD��� LOXVWUD�D�YDULDomR�GRV�YDORUHV�GH� OLPLWH�GH� OLTXLGH]�GHWHUPLQDGRV�SDUD�DUJLODV�GH�

EDL[D�H�DOWD�SODVWLFLGDGH�SHORV�GRLV�PpWRGRV��//F�H�//S��2V�UHVXOWDGRV�H[SHULPHQWDLV�REWLGRV�SDUD�

DV� PLVWXUDV� GH� EHQWRQLWD� H� DUHLD� ILQD� DSUHVHQWDP� //F� !� //S�� FRP� � YDORUHV� GH� //F��

DSUR[LPDGDPHQWH�LJXDO�D�����//S��2�WHRU�GH�DUJLOD��&��QmR�LQIOXrQFLD�D�YDULDomR�HQWUH�//F�H�//S�

QDV� PLVWXUDV� GH� EHQWRQLWD� H� DUHLD� ILQD� TXDQGR� D� PDWUL]� DUJLORVD� GRPLQD� R� FRPSRUWDPHQWR� GD�

PLVWXUD��RX�VHMD�QmR�H[LVWH�FRQWDWR�HQWUH�RV�JUmRV�GH�DUHLD��&����������(�QHVWH�FDVR�SUHGRPLQD�D�

LQIOXrQFLD�GD�PLQHUDORJLD�GD�DUJLOD�QD�UHODomR�HQWUH�//F�H�//S����

�

)LJ������&RUUHODo}HV�HPStULFDV�GHILQLGDV�SRU�//F�H�//S�PHGLGRV�SDUD�RV�VRORV�HVWXGDGRV�H�

OLPLWHV�GH�YDULDomR�GRV�YDORUHV�//F�REWLGRV��//S������//S���

2V�UHVXOWDGRV�SXEOLFDGRV�SRU�1DJDUDM�HW�DO���������SDUD�FLQFR�DUJLODV�QDWXUDLV�PRQWPRULORQLWDV�

FRP�GLIHUHQWHV�RULJHQV�JHROyJLFDV�H�YDORUHV�GH�&�HQWUH�����H�����VmR�WDPEpP�DSUHVHQWDGRV�QD�

)LJXUD� �� HPERUD� QmR� WHQKDP� VLGR� FRQVLGHUDGRV� SDUD� D� GHWHUPLQDomR� GDV� HTXDo}HV� �� H� ��� 2V�

UHVXOWDGRV� SXEOLFDGRV� SRU� 1DJDUDM� HW� DO�� �������� ORFDOL]DGRV� SUy[LPRV� j� OLQKD� $� QR� iEDFR� GH�

&DVDJUDQGH� �)LJXUD� ��� SDUD� VRORV� DUJLORVRV� QDWXUDLV�� DUJLOR� PLQHUDO� PRQWPRULORQLWD� &D���

DSUHVHQWDP�YDORUHV�GH�//F�HQWUH���//S�H�����//S��)LJXUD������2V�GDGRV�SXEOLFDGRV�SRU�1DJDUDM�HW�

DO���������QmR�SHUPLWHP�LQYHVWLJDU�D�LQIOXrQFLD�GH�&�QDV�FRUUHODo}HV�HQWUH�//F�H�//S�XPD�YH]�DV�

DUJLODV� QDWXUDLV� SRVVXHP�GLIHUHQWHV� RULJHQV� JHROyJLFDV�� �9HULILFD�VH� TXH� DV� DUJLODV� QDWXUDLV� FRP�

YDORUHV�GH�//F�������H�//S��������H�GH�,3�������DSUHVHQWDP�YDORUHV�GH�//F�!�//S���1HVWH�FDVR�D�

UHODomR�HQWUH��//F���//S�TXH�YDULD�HQWUH���H������(VWHV�UHVXOWDGRV�PRVWUDP�TXH�R�YDORU�GR�OLPLWH�GH�

OLTXLGH]���//
��QmR�p�R�~QLFR�IDWRU�TXH�GHILQH�VH�//F���//�S�RX�//F�!�//�S��2�WLSR�H�D�TXDQWLGDGH�GR�
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DUJtOR�PLQHUDO� H�R� WLSR�GH�FiWLRQ� WURFiYHO� WDPEpP� LQIOXHQFLDP�DV�GLIHUHQoDV�HQWUH�RV�YDORUHV�GH�

OLPLWH�GH�OLTXLGH]�GHWHUPLQDGRV�SHORV�GRLV�PpWRGRV�H�GHYHP�VHU�FRQVLGHUDGRV�QDV�FRUUHODo}HV�//F�

H�//S��

$�)LJXUD� �� DSUHVHQWD� RV� UHVXOWDGRV�GD�YDULDomR�GH�//F� H�//S�FRP�D�)UDomR�$UJLOD��&� �����

SDUD�DV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD��//!���������%LFDOKR�HW�DO���������YHULILFDUDP�DWUDYpV�

GH� HQVDLRV� GH� OLPLWHV� GH� $WWHUEHUJ� HP� PLVWXUDV� GH� EHQWRQLWD� H� DUHLD� ILQD� TXH� SDUD�

DSUR[LPDGDPHQWH� &� !� ����� D�PDWUL]� DUJLORVD� GRPLQD� R� FRPSRUWDPHQWR� GR� VROR� VHP� TXH� KDMD�

FRQWDWR�HQWUH�RV�JUmRV�GH�DUHLD��H�QHVWH�FDVR�YHULILFD�VH�D�OLQHDULGDGH�HQWUH�RV�YDORUHV�GH�//F�H�&��

2V�UHVXOWDGRV�DSUHVHQWDGRV�QD�)LJXUD���FRQILUPDP�D�OLQHDULGDGH�GD�UHODomR�HQWUH�//F�H�//S�H�&��

FRP�5��!�������SDUD�DV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD� �&����������)RL�FRQVLGHUDGR�QHVWH�HVWXGR�

YDORUHV�GH�&��������SDUD�GHILQLU�XPD�FRUUHODomR�HQWUH�//F�H�//S��SDUD�DUJLODV�GH�DOWD�SODVWLFLGDGH��

RX�VHMD�FRP�//F�!�//S��XPD�YH]�TXH�%XGKX��������REVHUYRX�SDUD�VRORV�FRP�&�������YDORUHV�GH�

//F���//S���

�
)LJ������9DULDomR�GRV�YDORUHV�PHGLGRV�GH�//F�H�//S�FRP�D�)UDomR�$UJLOD���&������SDUD�DV�PLVWXUDV�

GH�EHQWRQLWD�H�DUHLD�ILQD��

�

$V�HTXDo}HV�TXH�GHILQHP�D�YDULDomR�OLQHDU�//F�H�//S�FRP�&�DSUHVHQWDP�5��!�������)LJXUD�����

H�VmR�H[SUHVVDV�FRPR��6HHG�HW�DO���������

� CLLc ���� � ��D��

� CLLp ���� � ��E��

$�FRPELQDomR�GDV�HTXDo}HV��D�H��E�GHILQHP�D�VHJXLQWH�UHODomR�OLQHDU��

� pc LLLL ����� � ����

$�FRUUHODomR�REWLGD�QHVWH�WUDEDOKR��SDUD�DUJLODV�EUDVLOHLUDV�TXH�VH�ORFDOL]DP�SUy[LPDV�GD�OLQKD�

$�QR�iEDFR�GH�&DVDJUDQGH��FRP�YDORUHV�GH�//�HQWUH����H��������VXJHUH�TXH�//S�p�PDLRU�������

TXH�//F��$�FRUUHODomR�REWLGD�SDUD�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD�TXH�VH�ORFDOL]DP�SUy[LPDV�GD�

OLQKD�8�GR�iEDFR�GH�&DVDJUDQGH�LQGLFD�TXH�//F�p�JHUDOPHQWH�PDLRU�TXH�R�//S��DSUR[LPDGDPHQWH�

pc LLLL ���� ���
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2�4XDGUR���DSUHVHQWD�RV�HUURV� UHVLGXDLV� HQWUH�RV�YDORUHV�PHGLGRV�H�RV�YDORUHV�SUHYLVWRV�GH�

//F��RX�VHMD��D�GLIHUHQoD�HQWUH�RV�YDORUHV�GH�//F�PHGLGRV�H�SUHYLVWRV�SHODV�HTXDo}HV������H���SDUD�

DV�DUJLODV�EUDVLOHLUDV��//�������H�DV�PLVWXUDV�GH�%HQWRQLWD�H�$UHLD�)LQD��//!��������2V�YDORUHV�

//F� SUHYLVWRV� SHOD� HTXDomR� �� IRUQHFHP� PHQRUHV� HUURV� UHVLGXDLV� SDUD� DV� DUJLODV� GH� EDL[D�

SODVWLFLGDGH��//���������2V�YDORUHV�GH�//F�SUHYLVWRV�SHOD�HTXDomR����FRP�R�LQWHUFHSWR�TXH�SDVVD�

SHOD�RULJHP��VmR�PXLWR�SUy[LPRV�GRV�YDORUHV�GH�//F�SUHYLVWRV�SHOD�HTXDomR���H�IRUQHFHP�PHQRUHV�

HUURV�UHVLGXDLV�SDUD�DV�PLVWXUDV�GH�%HQWRQLWD�H�$UHLD�)LQD��//!�������TXH�D�HTXDomR����(�QHVWH�

FDVR��R�WHRU�GH�DUJLOD�QmR�LQIOXrQFLD�D�YDULDomR�HQWUH�//�GHWHUPLQDGRV�SHORV�PpWRGRV�GR�FRQH�H�GH�

&DVDJUDQGH�SDUD�DV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD��$�YDULDomR�HQWUH�//F�H�//S�GHSHQGH�GR�WLSR�

GH�DUJLORPLQHUDO�H�FiWLRQ�WURFiYHO���

�

4XDGUR�����9DULDo}HV�UHVLGXDLV�HQWUH�YDORUHV�SUHYLVWRV�H�PHGLGRV�GH�//F�SDUD�DV�DUJLODV�QDWXUDLV�

GD�*UDQGH�9LWyULD��(6��H�DV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD�

6ROR����� //F� (T���� (T���� (T����

$�
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%� ������ ������� ������ ������
���
� 6ROR�$��DUJLODV�QDWXUDLV�GD�*UDQGH�9LWyULD��(6��H�6ROR�%��PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD��

��±�&21&/86®(6�

2V�YDORUHV�GH�OLPLWH�GH�OLTXLGH]��//��GH�XP�VROR�DUJLORVR�YDULDP�FRP�R�PpWRGR�XWLOL]DGR�SDUD�

GHWHUPLQDomR� GR� //� GHVWH� VROR�� 2V� UHVXOWDGRV� PRVWUDP� TXH� DV� YDULDo}HV� HQWUH� //F� H� //S�

GHSHQGHP�GD�SODVWLFLGDGH�H�PLQHUDORJLD�GR�VROR�HQVDLDGR��$�UHODomR�OLQHDU�HQWUH�//F�H�//S�SDUD�RV�

GDGRV�H[SHULPHQWDLV�LQYHVWLJDGRV�QHVWH�DUWLJR�VLWXDP�HQWUH�DV�OLQKDV�OLPLWHV�//F� �����//S�H�//F� �

����//S���
2V� UHVXOWDGRV� H[SHULPHQWDLV� UHDOL]DGRV� SRU� GLIHUHQWHV� RSHUDGRUHV� LQGLFDP� XPD� SHTXHQD�

GLIHUHQoD� �DSUR[LPDGDPHQWH� ���� HQWUH� RV� YDORUHV� GH� //F� H� //S� PHGLGRV� SDUD� GLIHUHQWHV� VRORV�

EUDVLOHLURV�FRP�//F�HQWUH����H�������2V�UHVXOWDGRV�HVWmR�GH�DFRUGR�FRP�DV�SXEOLFDo}HV�SUpYLDV��

)RMWRYi� HW� DO�� ������� H� 'L� 0DWWHR� �������� SDUD� DUJLODV� GH� GLIHUHQWHV� ORFDLV� �,WiOLD�� 7XUTXLD� H�

5HS~EOLFD� &KHFD��� H� //����� FRP� D� FRPSRVLomR�PLQHUDOyJLFD� GH� HVVVHQFLDOPHQWH�&DXOLQLWDV� H�

,OLWDV��$�PDLRU�SDUWH�GHVVHV�HVWXGRV�DSUHVHQWDP�//F��//S�FRP�//F�HQWUH�����H�����GH�//S�H�HVWmR�

ORFDOL]DGRV�SUy[LPRV�D�OLQKD�$�QR�iEDFR�GH�&DVDJUDQGH��

2EVHUYD�VH�XPD�PDLRU�GLVSHUVmR�HQWUH�RV�YDORUHV�GH�//F�H�//S�PHGLGRV�SDUD�DV�PLVWXUDV�GH�

XPD�DUJLOD�EHQWRQLWD� �PRQWPRULORQLWD�1D��FRP�XPD�DUHLD� ILQD�TXDUW]RVD��FRP�&�!������ WDO�TXH�

//F�p�DSUR[LPDGDPHQWH��LJXDO�D�����//S��2�YDORU�GH�&�QmR�LQIOXHQFLD�D�UHODomR�OLQHDU�HQWUH�//F�H�

//S�QDV�PLVWXUDV�GH�EHQWRQLWD�H�DUHLD�ILQD�TXDQGR�D�PDWUL]�DUJLORVD�GRPLQD�R�FRPSRUWDPHQWR�GD�

PLVWXUD��RX�VHMD�QmR�H[LVWH�FRQWDWR�HQWUH�RV�JUmRV�GH�DUHLD��&����������(��QHVWH�FDVR�SUHGRPLQD�D�

LQIOXrQFLD� GD� PLQHUDORJLD� GD� DUJLOD� QD� UHODomR� HQWUH� //F� H� //S�� (VVHV� VRORV� HVWmR� ORFDOL]DGRV�

SUy[LPRV�D�OLQKD�8�GR�iEDFR�GH�&DVDJUDQGH��9HULILFD�VH�TXH�DUJLODV�QDWXUDLV�PRQWPRULORQLWDV�GH�

GLIHUHQWHV�RULJHQV�JHROyJLFDV�FRP�YDORUHV�GH�//F�������H�//S�������H�,3��������H�ORFDOL]DGDV�

SUy[LPRV� D� OLQKD�$� QR� iEDFR� GH� &DVDJUDQGH�� DSUHVHQWDP�PHQRUHV� GLIHUHQoDV� HQWUH� //F� H� //S��

1HVWH� FDVR� D� UHODomR� HQWUH�//F� ��//S� TXH�YDULD� HQWUH���H������$V�FRUUHODo}HV�DSUHVHQWDGDV�QHVWH�

HVWXGR�VmR�SDUD�R�&RQH�FRP�YDORUHV�GH�PDVVD�H�kQJXOR�GH�DSUR[LPDGDPHQWH�LJXDO�D����J�H������
$V� GLIHUHQoDV� REVHUYDGDV� HQWUH� RV� YDORUHV� GH� OLPLWH� GH� OLTXLGH]� GHWHUPLQDGRV� SHORV� GRLV�
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PpWRGRV�VmR�MXVWLILFDGDV�QmR�VRPHQWH�SHOR�YDORU�GR�//�GR�VROR�DUJLORVR�HQVDLDGR��2�WLSR�H�WHRU�GR�

DUJtOR�PLQHUDO�GRPLQDQWH�H�R� WLSR�GH�FiWLRQ� WURFiYHO� WDPEpP� LQIOXHQFLDP�DV�GLIHUHQoDV�HQWUH�RV�

YDORUHV� GH� OLPLWH� GH� OLTXLGH]� GHWHUPLQDGRV� SHORV� GRLV� PpWRGRV� H� GHYHP� VHU� FRQVLGHUDGRV� QDV�

FRUUHODo}HV�//F�H�//S���

��±�$*5$'(&,0(1726�

2V�DXWRUHV�DJUDGHFHP�DR�&13T�SHOD�EROVD�GH�SURGXWLYLGDGH�SDUD�D�SULPHLUD�DXWRUD�H�j�&$3(6�
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