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(O� SUHVHQWH� WUDEDMR� WXYR� FRPR�
REMHWLYR� HYDOXDU� HO� FRPSRUWDPLHQWR�GH�
*UHYLOOHD� UREXVWD DQWH� GLIHUHQWHV�
HVSDFLDPLHQWRV�� 6H� HYDOXDURQ�
GHQVLGDGHV�GH�SODQWDFLyQ�GH�����D������
iUEROHV� SRU� KHFWiUHD� HQ� XQ� HQVD\R�
LQVWDODGR� HQ� 3RVDGDV�� 0LVLRQHV��
$UJHQWLQD�� 3DUD� HOOR�� VH� UHDOL]DURQ�
PHGLFLRQHV�SHULyGLFDV�GH�ODV�SDUFHODV�D�
WUDYpV�GH����DxRV�WRPDQGR�GDWRV�GH�GDS�
\� DOWXUD�� D� SDUWLU� GH� ORV� FXDOHV� VH�
DQDOL]DURQ�� D� OR� ODUJR� GHO� WLHPSR� \� DO�
PRPHQWR�GH�OD�FRUWD�ILQDO��YDULDEOHV�GH�
REWHQFLyQ� LQGLUHFWD� FRPR� iUHD� EDVDO� ��
KD� \� YROXPHQ� �� KD�� /RV� UHVXOWDGRV�
HYLGHQFLDURQ�TXH�OD�GHQVLGDG�LQLFLDO�GH�
SODQWDFLyQ� LQIOXHQFLy� OD� WHQGHQFLD� HQ�
FUHFLPLHQWR� HQ� GDS�� iUHD� EDVDO� �KD� \�
YROXPHQ��KD��WHQLHQGR�XQ�HIHFWR�PHQRV�
VLJQLILFDWLYR� VREUH� OD� DOWXUD� WRWDO��
0HQRUHV� GHQVLGDGHV� GH� SODQWDFLyQ�
SUHVHQWDURQ�PD\RUHV�GLiPHWURV�SHUR�HQ�
ODV� PD\RUHV� GHQVLGDGHV GH� SODQWDFLyQ�
RFXUULy� OD� PD\RU� DFXPXODFLyQ� GH� iUHD�
EDVDO� \� YROXPHQ� �KD�� (Q� OD� PD\RU�
GHQVLGDG�GH�SODQWDFLyQ�HO�GDS�IXH�XQ����

BBBBB6800$5<

7KLV�ZRUN�ZDV�DLPHG�WR�DVVHVV�WKH�
EHKDYLRXU� RI� *UHYLOOHD� UREXVWD DW�
GLIIHUHQW�VSDFLQJV��$�WHVW�VLWH�LQ�3RVDGDV��
SURYLQFH� RI� 0LVLRQHV�� $UJHQWLQD� ZDV�
XVHG� WR� WHVW� SODQWDWLRQ� GHQVLWLHV� UDQJLQJ�
IURP� ���� WR� ����� WUHHV� SHU� KHFWDUH�� 7R�
WKDW� HIIHFW�� UHJXODU� PHDVXUHPHQWV� RI� WKH�
SORWV� ZHUH� FDUULHG� RXW� RYHU� ��� \HDUV��
WDNLQJ� GEK� DQG� KHLJKW� GDWD�� ZKLFK�ZHUH�
WKHQ�XVHG�WR�DQDO\]H�WKURXJKRXW�WKH�WLPH�
DQG�DW�WKH�WLPH�RI�WKH�FOHDU�FXW��YDULDEOHV�
REWDLQHG�LQGLUHFWO\��VXFK�DV�EDVDO�DUHD�KD�
DQG�YROXPH�KD��5HVXOWV� VKRZ� WKDW� LQLWLDO�
SODQWDWLRQ� GHQVLW\� KDV� DQ� LPSDFW� RQ� WKH�
JURZWK� WUHQG� LQ� GEK� EDVDO� DUHD�KD� DQG�
YROXPH�KD�� ZLWK� D� OHVV� VLJQLILFDQW� HIIHFW�
RQ� WRWDO� KHLJKW�� /RZHU� SODQWDWLRQ�
GHQVLWLHV�VKRZ�JUHDWHU�GLDPHWHUV��EXW�WKH�
KLJKHVW�GHQVLWLHV�RI�SODQWDWLRQV�VKRZ�WKH�
KLJKHVW� DFFXPXODWLRQ� RI� EDVDO� DUHD� DQG�
YROXPH�KD��,Q�WKH�ODUJHVW�SODQWLQJ�GHQVLW\�
WKH� GEK� ZDV� ���� ORZHU� WKDQ� WKH� ORZHU�
GHQVLW\�� WKDW� GLIIHUHQFH�ZDV� RI� ����DQG�
���� UHJDUGLQJ� WKH� WZR� LQWHUPHGLDWH�
GHQVLWLHV� UHVSHFWLYHO\�
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�� PHQRU� TXH� HQ� OD� PHQRU� GHQVLGDG�� GLFKD�
GLIHUHQFLD� IXH� GH� ����� \� ����� UHVSHFWR� D� ODV� GRV�
GHQVLGDGHV� LQWHUPHGLDV� UHVSHFWLYDPHQWH� (Q� iUHD�
EDVDO�� HQWUH� ODV� GRV� PD\RUHV� GHQVLGDGHV� GH�
SODQWDFLyQ� H[LVWH� XQD�GLIHUHQFLD� GH� WDQ� VROR�����\�
UHVSHFWR� D� ODV� GRV� GHQVLGDGHV� LQWHUPHGLDV�
UHVSHFWLYDPHQWH� (Q� iUHD� EDVDO�� HQWUH� ODV� GRV�
PD\RUHV� GHQVLGDGHV� GH� SODQWDFLyQ� H[LVWH� XQD�
GLIHUHQFLD� GH� WDQ� VROR� ���� \ HQWUH� pVWDV� \� ODV� GRV�
PHQRUHV� GH� ��� �� \� ��� ��� UHVSHFWLYDPHQWH�� (Q�
FXDQWR� DO� YROXPHQ� FRQ� FRUWH]D� SRU� KHFWiUHD�� OD�
GLIHUHQFLD� HQWUH� ODV� GRV� PD\RUHV� GHQVLGDGHV� GH�
SODQWDFLyQ�\�ODV�GRV�PHQRUHV�IXH�GH������
3DODEUDV�FODYH��0DQHMR� IRUHVWDO� DOWXUD��GDS��iUHD�
EDVDO�� YROXPHQ�� FUHFLPLHQWR� \� SURGXFFLyQ

,Q� EDVDO� DUHD�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� WZR�
JUHDWHVW�SODQWLQJ�GHQVLWLHV�LV�RQO\�����DQG�EHWZHHQ�
WKRVH�DQG� WKH� WZR� ORZHVW�GHQVLWLHV� LV������DQG����
��� UHVSHFWLYHO\�� 5HJDUGLQJ� WKH� YROXPH� ZLWK� EDUN
SHU�KHFWDUH�� WKH�GLIIHUHQFH�EHWZHHQ� WKH� WZR� ODUJHVW�
SODQWLQJ�GHQVLWLHV�DQG�WKH�WZR�ORZHVW�ZDV�����
.H\ZRUGV� )RUHVW�PDQDJHPHQW�� KHLJKW�� GEK�� EDVDO�
DUHD��YROXPH��JURZWK

,1752'8&&,Ï1

UHYLOOHD� UREXVWD HV� XWLOL]DGD� HQ�
IRUHVWDFLRQHV� FRPHUFLDOHV� HQ� HO� QRUGHVWH� \�
QRURHVWH� DUJHQWLQR�� 6HJ~Q� GDWRV�

SURYHQLHQWHV�GH�6,),3��������\�GH� OD�'LUHFFLyQ�GH�
5HFXUVRV�)RUHVWDOHV�GH�&RUULHQWHV��������OD�5HJLyQ�
0LVLRQHV� \� 1� GH� &RUULHQWHV� FXHQWDQ� HQ� FRQMXQWR�
FRQ� ����� KHFWiUHDV� LPSODQWDGDV� GH� *UHYLOOHD�
UREXVWD�� FRQRFLGD� DGHPiV� FRPR� UREOH� VHGRVR� R�
JUHYLOOHD�� 6L� ELHQ� OD� HVSHFLH� HV� LPSODQWDGD� FRPR�
DFRPSDxDQWH�D�FXOWLYRV�DJUtFRODV�HQ�.HQLD��5XDQGD��
%XUXQGL�� %UDVLO� \� $UJHQWLQD�� VH� GHVFRQRFH� VX�
FRPSRUWDPLHQWR� IUHQWH� D�PDQHMR� IRUHVWDO� LQWHQVLYR�
�/RWW� HW� DO��� ������ 5RRVH� \� 1GD\L]LJL\H�� ������
$N\HDPSRQJ�HW�DO���������%DJJLR�HW�DO���������

(O� ODUJR� SOD]R� GH� OD� DFWLYLGDG� IRUHVWDO�
LQFUHPHQWD�OD�FRPSOHMLGDG�HQ�OD�WRPD�GH�GHFLVLRQHV�
GH� PDQHMR� GH� OD� PDVD� DUEyUHD�� 6XUJH� DVt� OD�
QHFHVLGDG�GH�FRQRFHU�FyPR�PRGLILFDU�OD�SURGXFFLyQ�
ItVLFD� TXH� SURYHH� OD� SODQWDFLyQ� SDUD� DO� PLVPR�
WLHPSR� DFUHFHQWDU� VX� YDORU� FRPHUFLDO�� (O� SURGXFLU�
PDGHUD�GH�FDOLGDG�HQ�XQ�PDUFR�GH�0DQHMR�)RUHVWDO�
6XVWHQWDEOH� HV� GH� LPSRUWDQFLD� HVWUDWpJLFD� SDUD� HO�
VHFWRU�IRUHVWR�LQGXVWULDO��(Q�FRQVRQDQFLD�FRQ�HOOR�VH�
EXVFD� LQFRUSRUDU� QXHYDV� DOWHUQDWLYDV� GH� FXOWLYR� D�
WUDYpV� GH� HVSHFLHV� QR� WUDGLFLRQDOHV� SHUR� FRQ�
SRWHQFLDOLGDG�HQ�OD�UHJLyQ��/D�HOHFFLyQ�GH�*UHYLOOHD�
UREXVWD FRPR� XQD� DOWHUQDWLYD� SURGXFWLYD� SRU� SDUWH�
GH� ODV� HPSUHVDV� VH� GHEH� D� VX� FUHFLPLHQWR�
UHODWLYDPHQWH� UiSLGR� �HQ� FRPSDUDFLyQ� DO� GH� RWUDV�
HVSHFLHV� FXOWLYDGDV� HQ� OD� UHJLyQ��� OD� DGDSWDFLyQ� D�
FRQGLFLRQHV�HGDIR�FOLPiWLFDV�\�D� OD�SUHVLyQ�SDUD�HO�
FHVH� GHO� DSURYHFKDPLHQWR� GHO� ERVTXH� QDWLYR�
�)DVVROD� HW� DO��� ������ (VTXLYHO�� HW� DO��� ������� (Q�
IXQFLyQ� D� OR� H[SXHVWR� \� WRPDQGR� HQ� FXHQWD� OD�
QHFHVLGDG� GH� LQFUHPHQWDU� HO� FRQRFLPLHQWR�
GLVSRQLEOH� VREUH� HO� SRWHQFLDO� GH� FXOWLYR� GH�
*UHYLOOHD� UREXVWD�� HO� SUHVHQWH� WUDEDMR� EXVFy�
HVWXGLDU�HO�HIHFWR�GH�OD�GHQVLGDG�GH�SODQWDFLyQ�HQ�OD�
HYROXFLyQ�GH� ODV�GLVWLQWDV� YDULDEOHV�GHQGURPpWULFDV�
GH�LQWHUpV�SDUD�HO�RUGHQDGRU�IRUHVWDO��

/D� SURGXFFLyQ� GH� XQD� SREODFLyQ� IRUHVWDO� HV�
LQIOXHQFLDGD�SRU�IDFWRUHV�FRPR�HO�PDWHULDO�JHQpWLFR�
HPSOHDGR��IDFWRUHV�HGDIR�FOLPiWLFRV�\�WRSRJUiILFRV��
UHSUHVHQWDGRV�HQ�HO� FRQFHSWR�GH�³FDOLGDG�GH� VLWLR´��
OD� GHQVLGDG� LQLFLDO� GH� SODQWDFLyQ� \� ORV� GLVWLQWRV�
WUDWDPLHQWRV� VLOYtFRODV� LPSOHPHQWDGRV� �OLPSLH]D��
UDOHRV��SRGD�� IHUWLOL]DFLyQ�� �&UHFKL��(��������6HJ~Q�
'DQLHO� HW� DO�� ������� HQWUH� HOORV�� OD� GHQVLGDG� GH�
SODQWDFLyQ� HV� HO� VHJXQGR� IDFWRU� HQ� LPSRUWDQFLD�
GHVSXpV�GH� OD�FDOLGDG�GH� VLWLR�� HQ� OD�GHWHUPLQDFLyQ�
GH� OD� SURGXFWLYLGDG� GH� XQ� URGDO�� (VWH� KHFKR� HV�
WDPELpQ� UHFRQRFLGR� SRU� -REHW� �������� (O�
HVSDFLDPLHQWR�HV�XQR�GH�ORV�SULQFLSDOHV�IDFWRUHV�TXH�
HO�SURGXFWRU�IRUHVWDO�SXHGH�PDQHMDU�HQ�HO�GHVDUUROOR�
GH� VX� SODQWDFLyQ�� /D� GHQVLGDG� GH� SODQWDFLyQ�
SUHVHQWD�XQ�HIHFWR�VLJQLILFDWLYR�HQ�HO�FUHFLPLHQWR�GH�
OD� PDVD� IRUHVWDO� �%DLOH\�� ������ ,1)25�� �������
7UDEDMDQGR� FRQ� (XFDO\SWXV� VS��� 0RQWDJX� HW� DO��
�������GHVWDFDQ�TXH� OD�GHQVLGDG�GH� OD�SODQWDFLyQ�\�
HO� ULWPR� GH� FUHFLPLHQWR� GH� ODV� SODQWDV� VRQ� ORV�
SULQFLSDOHV� FRQGLFLRQDQWHV� TXH� GHWHUPLQDQ� HO�
PRPHQWR� GH� FLHUUH� GHO� GRVHO� DUEyUHR�� $� VX� YH]��
0DUWtQH]�HW�DO���������VHxDODQ�TXH�OD�HOHFFLyQ�GH�OD�
GHQVLGDG� GH� SODQWDFLyQ� DGHFXDGD� LQIOX\H� HQ� HO�
FUHFLPLHQWR� \� FRQGLFLRQD� ODV� WDUHDV� GH�
PDQWHQLPLHQWR�\�DSURYHFKDPLHQWR�

'LYHUVRV� DXWRUHV� KDFHQ� UHIHUHQFLD� D� TXH� D�
PD\RUHV� GHQVLGDGHV� GH� SODQWDFLyQ� RFXUUH� XQD�
GLVPLQXFLyQ� GHO� GLiPHWUR� \� OD� DOWXUD� WRWDO� HQ�
LQGLYLGXRV�SHUR�GiQGRVH�XQ�DXPHQWR�GH�iUHD�EDVDO�\�
YROXPHQ� WRWDO� SRU� KHFWiUHD�� (VWH� FRPSRUWDPLHQWR�
IXH� REVHUYDGR� HQ� (XFDO\SWXV VS� �6FK|QDX� \�
&RHW]HH�� ������ %HUQDUGR� HW� DO��� ������ PiV�
HVSHFtILFDPHQWH� HQ� (�� FDPDOGXOHQVLV \� (��
WHUHWLFRUQLV �0XVKRYH���������(��JUDQGLV �&RHW]HH��
������ 'DOOD�7HD�� ����� \� &UHFKL� HW� DO��� ������� (��
QLWHQV �1HLOVHQ� \� *HUUDQG�� ������ \� (�� JOREXOXV
�0DGULJDO�HW�DO���������3LQLOOD�6XiUH]�\�8OORD�������
\�*XHUUD�%XJXHxR���������7DPELpQ�DUULEDURQ�D� ODV�
PLVPDV� FRQFOXVLRQHV� 6KDUPD� HW� DO�� ������� \�
3H]]XWWL��������SDUD�3LQXV�WDHGD�

(O� FRQRFLPLHQWR� GHO� GHVHPSHxR� GH� OD�
HVSHFLH�HQ�FXDQWR�D�DFXPXODFLyQ�GH�ELRPDVD�\� VXV�

*
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YLQFXODFLRQHV� DO� FUHFLPLHQWR� \� D� OD� FDOLGDG� GH�
PDGHUD� REWHQLGD�� HV� XQD� KHUUDPLHQWD� IXQGDPHQWDO�
SDUD� OD� WRPD� GH� GHFLVLRQHV�� /RV� REMHWLYRV�
SODQWHDGRV�HQ�HO�SUHVHQWH�WUDEDMR�IXHURQ��D��UHDOL]DU�
XQ� DQiOLVLV� FRPSDUDWLYR� GH� FUHFLPLHQWR� \�
SURGXFFLyQ� GH� *UHYLOOHD� UREXVWD D� GLIHUHQWHV�
GHQVLGDGHV� LQLFLDOHV� GH� SODQWDFLyQ�� E�� GHVDUUROODU�
PRGHORV� TXH� SHUPLWDQ� HVWLPDU� OD� SURGXFFLyQ�
SUHVHQWH� \� IXWXUD� HQ� iUHD� EDVDO� \� YROXPHQ� FRQ�
FRUWH]D� SRU� KHFWiUHD� HQ� IXQFLyQ� D� OD� GHQVLGDG� GH�
SODQWDFLyQ��

0$7(5,$/(6�<�0e72'26

6H� WUDEDMy� FRQ� GDWRV� SURYHQLHQWHV� GH� XQ�
HQVD\R� GH� GHQVLGDG� GH� SODQWDFLyQ� GH� *UHYLOOHD�
UREXVWD LQVWDODGR�HQ�OD�]RQD�6XU�GH�OD�SURYLQFLD�GH�
0LVLRQHV��$UJHQWLQD��WDEOD�����(O�PLVPR�FRQWy�FRQ�
PHGLFLRQHV� ELDQXDOHV� SRU� XQ� ODSVR� GH� ��� DxRV��/D�
SODQWDFLyQ� IXH� UHDOL]DGD� HQ� HO� DxR� �����SRU� ,17$�
HQ� FDPSRV� GH� OD� HPSUHVD� 'DQ]HU� )RUHVWDFLRQHV�
6�$��� DFWXDOPHQWH� SHUWHQHFLHQWH� D� OD� HPSUHVD�
*DUUXFKRV� )RUHVWDO� 6�� $�� �3RPHUD� 0DGHUDV��� (O�
PDWHULDO� JHQpWLFR�XWLOL]DGR� HV�GH�SURFHGHQFLD� ORFDO�
\�RULJHQ�GHVFRQRFLGR��FRVHFKDGR�SRU�OD�(($�,17$�
%HOOD�9LVWD��&RUULHQWHV�

6HJ~Q� OD� PHWRGRORJtD� VXJHULGD� SRU� +X[OH\�
HW� DO�� ������� VH� WUDEDMy� FRQ� XQ� GLVHxR� VLVWHPiWLFR�
FRQ���UHSHWLFLRQHV��SVHXGRUpSOLFDV��GH���SRU���ILODV�
FRQ�GRV�ILODV�GH�ERUGXUD�SHULPHWUDO��3DUD�DWHQGHU�HO�
HIHFWR� GH� ODV� SVHXGRUpSOLFDV� �QR� LQGHSHQGHQFLD� GH�
GDWRV�� ORV� DQiOLVLV� VH� UHDOL]DURQ� SRU� UHJUHVLyQ� D�
WUDYpV�GH�PRGHORV�OLQHDOHV�JHQHUDOL]DGRV��+XUOEHUW��
�������7RGRV�ORV�WUDWDPLHQWRV�VXIULHURQ���SRGDV�FRQ�
UHPRFLyQ�GHO������GH�OD�FRSD�YLYD�HQ�FDGD�XQR�GH�
HOORV��KDVWD�OOHJDU�D�XQD�DOWXUD�GH�EDVH�GH�FRSD�YHUGH�
GH� ����PHWURV� HQ� ORV� WUDWDPLHQWRV�PHQRV� GHQVRV� \�
FHUFDQD�D�ORV�����PHWURV�HQ�ODV�PD\RUHV�GHQVLGDGHV��
/DV� SRGDV� VH� UHDOL]DURQ� DQXDOPHQWH� GHVGH� ORV� ��
KDVWD�ORV���DxRV�GH�HGDG��)DVVROD�HW�DO���������

(Q�HO�LQYHQWDULR�GH�ODV�SDUFHODV�GH�HQVD\R�VH�
FRQVLGHUDURQ�ODV�PHGLFLRQHV�GH�GLiPHWUR�D�DOWXUD�GH�
SHFKR� �GDS�� \� DOWXUD� WRWDO�� $� SDUWLU� GH� OD�
LQIRUPDFLyQ� REWHQLGD� VH� DQDOL]y� HO� HIHFWR� GH� OD�
GHQVLGDG� LQLFLDO� GH� SODQWDFLyQ� VREUH� HO� GLiPHWUR�
�FP�� \� DOWXUD� PHGLD� �P�� GH� *UHYLOOHD� UREXVWD�� $�
PRGR� GH� FDUDFWHUL]DU� HO� GHVHPSHxR� GHO� GDS� HQ�
IXQFLyQ� D� OD� GHQVLGDG� GH� SODQWDFLyQ� VH� DMXVWy� OD�
IXQFLyQ� GH� SUREDELOLGDG� DFXPXODGD� HQ� EDVH� DO�
PRGHOR� GH� :HLEXOO� �6RDUH]�� 7�� 6��� ������� $O� VHU�
iUHD� EDVDO� �P��KD�� \� YROXPHQ� �Pñ�KD�� YDULDEOHV�
GHULYDGDV� GH� LQWHUpV� SDUD� HO� PDQHMR� GH� URGDOHV�
IRUHVWDOHV�VH�SURFHGLy�DO�FiOFXOR�GH�ODV�PLVPDV�D�ILQ�
GH� UHDOL]DU� XQ� DQiOLVLV� FRPSDUDWLYR� VHJ~Q�
WUDWDPLHQWR�� 'LFKDV� FRPSDUDFLRQHV� IXHURQ�
UHDOL]DGDV� D� WUDYpV� GHO� HPSOHR� GH�PRGHORV� PL[WRV�
WUDEDMDQGR� FRQ� HO� VRIWZDUH� ,QIR6WDW� �������� &RQ�
PRWLYR�GH�HYDOXDU�OD�FRPSHWHQFLD�HQWUH�GHQVLGDGHV�
GH� SODQWDFLyQ� FRPR� H[SOLFDFLyQ� D� DOJXQDV�

UHVSXHVWDV� KDOODGDV�� VH� FDOFXOy� HO� IDFWRU� GH�
HVSDFLDPLHQWR�UHODWLYR��:LOVRQ���������3DUD�HOOR�VH�
HPSOHy�OD�H[SUHVLyQ�
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'RQGH��)(�HV�HO�IDFWRU�GH�HVSDFLDPLHQWR�\�1�
HO�Q~PHUR�GH�iUEROHV�SRU�KHFWiUHD�

(Q� SDUDOHOR� VH� DMXVWDURQ� PRGHORV� GH�
FUHFLPLHQWR� HQ� GDS� \� DOWXUD� WRWDO� D� ILQ� GH� HYDOXDU�
GLIHUHQFLDV� GH� FRPSRUWDPLHQWR� HQWUH� ODV� GLVWLQWDV�
GHQVLGDGHV�GH�SODQWDFLyQ��6H�HYDOXDURQ�ORV�PRGHORV�
GH�&KDSPDQ�5LFKDUGV��*|PSHUW]�\�0RQRPROHFXODU�
�)DVVROD� HW� DO��� ������� HOLJLpQGRVH� HO� GH� PHMRU�
SHUIRUPDQFH� D� WUDYpV� GHO� YDORU� GH� $NDLNH� �$,&���
&RUURERUDGD�OD�H[LVWHQFLD�GH�GLIHUHQFLDV�HVWDGtVWLFDV�
VLJQLILFDWLYDV� HQWUH� WUDWDPLHQWRV� PHGLDQWH� OD�
FRPSDUDFLyQ� GH� IXQFLRQHV� GH� FUHFLPLHQWR� D� WUDYpV�
GH� PRGHORV� OLQHDOHV� JHQHUDOL]DGRV�� VH� SURFHGLy� DO�
DMXVWH� GH� PRGHORV� PDWHPiWLFRV� GH� SUHGLFFLyQ� GH�
iUHD� EDVDO� \� YROXPHQ�PHGLDQWH� XQD� DGDSWDFLyQ� GH�
ORV� PRGHORV� FRPSDWLEOHV� GH� FUHFLPLHQWR� \�
SURGXFFLyQ� GH� 6XOOLYDQ� \� &OXWWHU� �������� (Q� OD�
DGDSWDFLyQ�GH�HVWRV�PRGHORV�VH�FRQVLGHUDURQ�FRPR�
YDULDEOHV� SUHGLFWRUDV� D� DTXHOODV� TXH� HVWXYLHUDQ�
YLQFXODGDV� D� OD� GHQVLGDG� GH� SODQWDFLyQ� D� ILQ� GH� VX�
DSOLFDELOLGDG� HQ� WRGR� HO� UDQJR� GH� GHQVLGDGHV�
FRQVLGHUDGDV��

$�ORV�ILQHV�GH�FRPSUREDU�OD�YHUDFLGDG�GH�ORV�
PRGHORV� HOHJLGRV� VH� YHULILFy� OD� ERQGDG� GHO� DMXVWH�
FRQWUD�VXV�SURSLRV�GDWRV��3DUD�HOOR�VH�HIHFWXy�HO�WHVW�
GH� UHJUHVLyQ� OLQHDO� HQWUH� YDORUHV� GH� ELRPDVD�
REVHUYDGRV� \� SUHGLFKRV��(Q� HVWH� WHVW�� VL� HO�PRGHOR�
HV�EXHQR�� OD� UHJUHVLyQ�FRLQFLGH�FRQ� OD�ELVHFWUL]�GHO�
SULPHU� FXDGUDQWH�� FRQWUDVWiQGRVH� PHGLDQWH� OD�
SUXHED�GH�)��FRQ�QLYHO�GH�VLJQLILFDQFLD�GHO������OD�
KLSyWHVLV� QXOD� GH� TXH� HO� LQWHUFHSWR� HV�  � �� \� OD�
SHQGLHQWH�  � �� HQ� IRUPD� VLPXOWiQHD� �+XDQJ� HW� DO���
������� 3RVWHULRUPHQWH� VH� YDOLGy� HO� PRGHOR� FRQWUD�
GDWRV� GLVSRQLEOHV� GH� XQD� PXHVWUD� LQGHSHQGLHQWH�
SURYHQLHQWH� GH� XQ� HQVD\R� GH� LQWHQVLGDG� \�
RSRUWXQLGDG� GH� UDOHR� GH� ��� DxRV� GH� PHGLFLRQHV�
VXFHVLYDV� �&UHFKL� HW� DO��� ������� $� ILQ� GH� OD�
FRPSDUDELOLGDG� GH� ODV� VLWXDFLRQHV� VH� FRQVLGHUDURQ�
ORV�YDORUHV�SURYHQLHQWHV�GHO�WUDWDPLHQWR�WHVWLJR��VLQ�
UDOHR�� 3DUD� HVWH� ~OWLPR� SURFHGLPLHQWR� HO� HUURU� VH�
FDOFXOy�FRPR���YDORU�REVHUYDGR�± YDORU�HVWLPDGR����
YDORU� REVHUYDGR�����
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7DEOD����(VSDFLDPLHQWR�\�GHQVLGDGHV�LQLFLDOHV�GH�SODQWDFLyQ�GHO�HQVD\R�GH�*UHYLOOHD�UREXVWD
7DEOH����6SDFLQJ�DQG�LQLWLDO�SODQWLQJ�GHQVLWLHV�IRU�*UHYLOOHD�UREXVWD WULDO

7UDWDPLHQWR (VSDFLDPLHQWR��P� 'HQVLGDG��iUEROHV�KD�
� �����[����� ����
� �����[����� ���
� �����[����� ���
� �����[����� ���

5(68/7$'26�<�',6&86,Ï1

$OWXUD

7DO� OR� HVSHUDGR� VHJ~Q� DQWHFHGHQWHV�
ELEOLRJUiILFRV� SDUD� GLVWLQWDV� HVSHFLHV� FXOWLYDGDV�
�6FKXPDFKHU�� ������5HLVPDQQ�� ������� OD� DOWXUD� GH�
ORV�����LQGLYLGXRV�GH�PD\RU�GLiPHWUR�SRU�KHFWiUHD�
QR� PRVWUy� GLIHUHQFLDV� HVWDGtVWLFDPHQWH�
VLJQLILFDWLYDV�HQWUH� ORV�����\� ORV������iUEROHV� �KD��
'LFKD� GLIHUHQFLD� Vt� VH� SUHVHQWy� HQWUH� pVWDV�
GHQVLGDGHV�\�����D�KD��ILJXUD�����

)LJXUD� ��� $OWXUD� GRPLQDQWH� VHJ~Q� GHQVLGDG� GH�
SODQWDFLyQ� HQ� *UHYLOOHD� UREXVWD GH� ��� DxRV� GH�
HGDG��D�KD��iUEROHV�SRU�KHFWiUHD�
)LJXUH����'RPLQDQW�KHLJKW�E\�SODQWLQJ�GHQVLW\�LQ�
���\HDUV�ROG� *UHYLOOHD� UREXVWD� SODQWDWLRQ� �W�KD��
WUHHV�SHU�KHFWDUH�

/D� DOWXUD� GRPLQDQWH� HV� DFHSWDGD�
JHQHUDOPHQWH�FRPR�LQGLFDGRUD�GH�OD�FDOLGDG�GH�VLWLR�
GH�XQD�HVSHFLH�IRUHVWDO�SRUTXH�JXDUGD�XQD�HVWUHFKD�
UHODFLyQ� FRQ� OD� SURGXFFLyQ� HQ� YROXPHQ�� GHQWUR� GH�
FLHUWRV� OtPLWHV� GH� GHQVLGDG� QRUPDOHV� �5HLVPDQQ��
������ 3DWURQH�� ������� $� ���� D�KD� HO� GRVHO� QXQFD�
DOFDQ]y� XQ� HVWDGR� GH� FRPSHWLFLyQ� FRPR� SDUD�
SURFXUDU�DOWXUD�HQ�EXVFD�GH�OXPLQRVLGDG��(VWR�KL]R�

TXH�HQ�HVH�HVSDFLDPLHQWR�OD�DOWXUD�GRPLQDQWH�IXHUD�
PHQRU�� HVWH� HVSDFLDPLHQWR� VH� KDOODUtD� IXHUD� GHO�
UDQJR�FLWDGR�SRU�5HLVPDQQ���������$VVPDQ��������
\�RWURV�LQYHVWLJDGRUHV�FRPR�QRUPDO�R�GHQWUR�GH�ORV�
OtPLWHV� GHO� iUHD� EDVLPpWULFD� ySWLPD� SDUD� XQD�
GHWHUPLQDGD� iUHD�� 3RU� RWUR ODGR�� DO� DQDOL]DU� ORV�
UHVXOWDGRV� HQFRQWUDGRV� HQ� OD� YDULDEOH� DOWXUD� PHGLD�
�ILJXUD�����VH�REVHUYDURQ�GLIHUHQFLDV�HQ�IXQFLyQ�D�OD�
GHQVLGDG� GH� SODQWDFLyQ�� $� PD\RUHV� GHQVLGDGHV� GH�
SODQWDFLyQ�VH�GD�XQ�PD\RU�SRUFHQWDMH�GH�LQGLYLGXRV�
GRPLQDGRV��%DUWK�HW�DO���������� OR�TXH�KDFH�TXH� OD�
DOWXUD� PHGLD� VHD� PD\RU� TXH� HQ� HO� WUDWDPLHQWR� GH�
PHQRU� GHQVLGDG�� (VWR� VH� GHEH� D� OD� FRPSHWHQFLD�
GHVDUUROODGD�SRU�OD�E~VTXHGD�GH�OX]��Pi[LPH�DO�VHU�
*UHYLOOHD UREXVWD XQD� HVSHFLH� FDWDORJDGD� FRPR�
KHOLyILWD� �)HUUHLUD� \� 0DUWLQV�� ������� 8Q� FDVR�
SDUWLFXODU� VH� GLR� D� ���� D�KD�� HV� OD� GHQVLGDG� TXH�
PHMRU� DSURYHFKD� OD� SRWHQFLDOLGDG� EULQGDGD� SRU� ORV�
UHFXUVRV�GLVSRQLEOHV��3RGUtD�FRQVLGHUDUVH�TXH�HV�HO�
SXQWR�GH�LQIOH[LyQ�HQWUH�XQ�HVWDGR�GH�FRPSHWHQFLD�\�
XQD�DGHFXDGD�RFXSDFLyQ�GHO�VLWLR�

)LJXUD� ��� $OWXUD� PHGLD� VHJ~Q� GHQVLGDG� GH�
SODQWDFLyQ� HQ� *UHYLOOHD� UREXVWD GH� ��� DxRV� GH�
HGDG
)LJXUH� ��� 0HDQ� KHLJKW� DFFRUGLQJ� WR� SODQWLQJ�
GHQVLW\� LQ� D� *UHYLOOHD� UREXVWD SODQWDWLRQ� RI� ���
\HDUV�ROG�

5HDOL]DGR� HO� DQiOLVLV� GH� OD� HYROXFLyQ� GH�
DOWXUD� WRWDO�GHO� URGDO�D� WUDYpV�GHO� WLHPSR� �ILJXUD����
WDEOD� ���� OD� WHQGHQFLD� GH� FUHFLPLHQWR� HQWUH� ODV�
GLVWLQWDV� GHQVLGDGHV� GH� SODQWDFLyQ� SUHVHQWy�
GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�
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)LJXUD� ��� (YROXFLyQ� GH DOWXUD� WRWDO� VHJ~Q�
GHQVLGDG� GH� SODQWDFLyQ�� �/tQHDV� UHSUHVHQWDGDV��
0RGHOR�GH�&KDSPDQ�5LFKDUGV�
)LJXUH� ���(YROXWLRQ RI� WRWDO KHLJKW� DFFRUGLQJ WR�
SODQWLQJ�GHQVLW\���5HSUHVHQWHG�/LQHV��&KDSPDQ�
5LFKDUGV�PRGHO�

7DEOD� ��� &RHILFLHQWHV� \� HVWDGtVWLFRV� GH� ODV�
IXQFLRQHV� SDUD� DOWXUD� VHJ~Q� HO� PRGHOR� GH�
&KDSPDQ�5LFKDUGV
7DEOH� ��� &RHIILFLHQWV� DQG� VWDWLVWLFV� IRU� KHLJKW�
HTXDWLRQV� DFFRUGLQJ� WR� &KDSPDQ�5LFKDUGV�
PRGHO

DOWXUD� �DOID���EHWDH[S��JDPPD(GDG��AGHOWD

iUEROHV�SRU�KHFWiUHD

3DUiPHWURV ���� ��� ��� ���

DOID ����� ����� ����� �����

EHWD ����� ����� ����� �����

JDPPD ��� ���� ���� ����

GHOWD ���� ���� ���� �����

'LiPHWUR

7DO�OR�HVSHUDGR��VL�FRQVLGHUDPRV�HO�GDS�FRQ�
FRUWH]D� �GLiPHWUR� D� ����� P��� ORV� WUDWDPLHQWRV� GH�
PHQRU� GHQVLGDG� GH� SODQWDFLyQ� VXSHUDURQ� HQ�
GLiPHWUR� D� ORV� GH� PD\RU� GHQVLGDG� GH� SODQWDFLyQ�
�ILJXUD� ���� *UHYLOOHD� UREXVWD VLJXLy� XQ� SDWUyQ� GH�
FRPSRUWDPLHQWR� FRP~Q� D� PXFKDV� HVSHFLHV�
LPSODQWDGDV�� D� PD\RU� HVSDFLDPLHQWR�� DQWH� XQD�
PHMRU� DVLJQDFLyQ� GH� HVSDFLR� YLWDO�� OD� DXVHQFLD� GH�
FRPSHWHQFLD�SRU�OX]�\D�PHQFLRQDGD�DO�FRQVLGHUDU�OD�
YDULDEOH� DOWXUD�� SHUPLWLy� OD� PDQLIHVWDFLyQ� GHO�
Pi[LPR� SRWHQFLDO� GH� OD� HVSHFLH� HQ� FXDQWR� D�
GHVDUUROOR� GLDPpWULFR�� (VWH� UHVXOWDGR� HV� H[SOLFDEOH�
FRQ�XQ�DQiOLVLV�GH�OR�VXFHGLGR�PHGLDQWH�HO�IDFWRU�GH�
HVSDFLDPLHQWR�GH�:LOVRQ��OD�FRPSHWHQFLD�IXH�PD\RU�
D� PD\RUHV� GHQVLGDGHV� GH� SODQWDFLyQ�� (O� IDFWRU� GH�

HVSDFLDPLHQWR�IXH�FUHFLHQGR�GH���������D����������
������ � \� ������ ��� GHVGH� OD� PD\RU� D� OD� PHQRU�
GHQVLGDG�GH�SODQWDFLyQ��

)LJXUD� ���'DS� VHJ~Q� GHQVLGDG�GH�SODQWDFLyQ� HQ�
*UHYLOOHD�UREXVWD GH����DxRV�GH�HGDG
)LJXUH� ��� 'LDPHWHU� DW� EUHDVW� KHLJKW� �GEK��
DFFRUGLQJ� WR� SODQWLQJ� GHQVLW\� LQ� D� *UHYLOOHD�
UREXVWD SODQWDWLRQ�RI����\HDUV�ROG

(O� HIHFWR� QHJDWLYR� GH� OD� FRPSHWHQFLD� HQ� HO�
GHVDUUROOR� LQGLYLGXDO� GH� *UHYLOOHD� UREXVWD HV�
WDPELpQ� PHQFLRQDGR� SRU� 5DGRQVNL� \� 5LEDVNL�
������� \� /RWW� HW� DO�� ������� HVWXGLDQGR� OD�
SRWHQFLDOLGDG� GHO� XVR� GH� OD� HVSHFLH� HQ� VLVWHPDV�
VLOYRSDVWRULOHV�\�DJURIRUHVWDOHV�UHVSHFWLYDPHQWH��(Q�
FRLQFLGHQFLD�D� OR�H[SUHVDGR�HQ�HO�SUHVHQWH�HVWXGLR��
&UHFKL� ������� DQDOL]DQGR� HO� HIHFWR� GHO�
HVSDFLDPLHQWR�HQ�$UDXFDULD�DQJXVWLIROLD \�'DOOD�WHD�
������� WUDEDMDQGR� FRQ� (XFDO\SWXV� JUDQGLV�� KDFHQ�
UHIHUHQFLDQ� D� TXH� HO� GDS� IXH� DIHFWDGR� SRU� OD�
GHQVLGDG�GH�SODQWDFLyQ��6HJ~Q�&UHFKL���������GLFKR�
HIHFWR�IXH�PD\RU�HQ�GDS�TXH�HQ�DOWXUD�WRWDO��

(YDOXDQGR� D� WUDYpV� GH� PRGHORV� OLQHDOHV�
JHQHUDOL]DGRV� OD� HYROXFLyQ� GHO� GDS� GH� ORV�
LQGLYLGXRV� GHO� URGDO� HQ� XQ� SHUtRGR� GH� ��� DxRV�
�ILJXUD� ���� VH� FRPSUREy� TXH� HO� FUHFLPLHQWR� D�
GLIHUHQWHV�GHQVLGDGHV�GH�SODQWDFLyQ�WXYR�GLIHUHQFLDV�
HVWDGtVWLFDPHQWH� VLJQLILFDWLYDV� HQWUH� WUDWDPLHQWRV��
/RV� FRHILFLHQWHV�GH� ODV� IXQFLRQHV� DMXVWDGDV�SDUD� HO�
WUD]DGR�GH�OD�UHSUHVHQWDFLyQ�JUiILFD�GHO�GDS�SXHGHQ�
VHU�YLVXDOL]DGRV�HQ�WDEOD���
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)LJXUD� ��� (YROXFLyQ� GHO� GDS� VHJ~Q� GHQVLGDG� GH�
SODQWDFLyQ�� �/tQHDV� UHSUHVHQWDGDV�� 0RGHOR� GH�
&KDSPDQ�5LFKDUGV�
)LJXUH����(YROXWLRQ�RI�GLDPHWHU�DW�EUHDVW�KHLJKW�
DFFRUGLQJ� WR� SODQWLQJ� GHQVLW\�� �5HSUHVHQWHG�
/LQHV� &KDSPDQ�5LFKDUGV�PRGHO�

7DEOD� ��� &RHILFLHQWHV� \� HVWDGtVWLFRV� GH� ODV�
IXQFLRQHV� SDUD� GDS� VHJ~Q� HO� PRGHOR� GH�
&KDSPDQ�5LFKDUGV
7DEOH� ��� &RHIILFLHQWV� DQG� VWDWLVWLFV� IRU� GEK�
IXQFWLRQV� DFFRUGLQJ� WR� &KDSPDQ�5LFKDUGV�
PRGHO

GDS� �DOID���EHWDH[S��JDPPD(GDG��AGHOWD

iUEROHV�SRU�KHFWiUHD

3DUiPHWURV ���� ��� ��� ���

DOID ���� ����� ����� ����

EHWD ����� ����� ����� �����

JDPPD ���� ���� ���� ����

GHOWD ��� ���� ���� ����

'LVWULEXFLyQ�GLDPpWULFD

$� PRGR� GH� FDUDFWHUL]DFLyQ� GH� OD�
GLVWULEXFLyQ�GLDPpWULFD�GHO�URGDO�VHJ~Q�ODV�GLVWLQWDV�
GHQVLGDGHV� LQLFLDOHV� GH� SODQWDFLyQ�� VH� SUHVHQWD� OD�
IXQFLyQ� GH� SUREDELOLGDG� DFXPXODGD� HQ� EDVH� DO�
PRGHOR� GH� :HLEXOO� �ILJXUD� ���� 6H� SURGXMR� XQ�
GHVSOD]DPLHQWR� GH� ODV� FXUYDV� KDFLD� OD� GHUHFKD��
PHQRUHV� GHQVLGDGHV� GH� SODQWDFLyQ� SUHVHQWDURQ�
PD\RU� Q~PHUR� GH� LQGLYLGXRV� FRQ� GLiPHWURV�
VXSHULRUHV�D����FP��

)LJXUD� ��� 'LVWULEXFLyQ� GH� SUREDELOLGDGHV�
DFXPXODGDV� VHJ~Q� PRGHOR� :HLEXOO� SDUD�
*UHYLOOHD�UREXVWD GH����DxRV�GH�HGDG�HQ�IXQFLyQ�
GH OD�GHQVLGDG�GH�SODQWDFLyQ
)LJXUH� ��� &XPXODWLYH� SUREDELOLW\� GLVWULEXWLRQ�
DFFRUGLQJ� WR� :HLEXOO� PRGHO� IRU� D� *UHYLOOHD�
UREXVWD SODQWDWLRQ�RI����\HDUV�ROG�GHSHQGLQJ�RQ�
SODQWLQJ�GHQVLW\

/D�GLVWULEXFLyQ�GH�IUHFXHQFLDV�HQ�EDVH�D� ORV�
GDWRV� REVHUYDGRV� �ILJXUD� ��� HYLGHQFLD� TXH� D� �����
D�KD�HO������GH�ORV�LQGLYLGXRV�VXSHUD�ORV����FP�GH�
GLiPHWUR��FRQ�XQ�UDQJR�GLDPpWULFR�GH���D����FP��$�
����D�KD�GLFKD�IUHFXHQFLD�DVFLHQGH�D�������FRQ�XQ�
UDQJR� GH� �� D� ��� FP�� D� ���� D�KD� GLFKRV� LQGLYLGXRV�
UHSUHVHQWDQ�XQ������FRQ�XQ�UDQJR�GH����D����FP�\�
D�����D�KD�ORV�LQGLYLGXRV�GH�ODV�FODVHV�VXSHULRUHV�D�
��� FP� FRQVWLWX\HQ� HO� ��� ��� FRQ� XQ� UDQJR� GH�
GLVWULEXFLyQ�GH����FP�D����FP�

)LJXUD� ��� )UHFXHQFLD� UHODWLYD� SRUFHQWXDO� VHJ~Q�
FODVH� GLDPpWULFD� SDUD� *UHYLOOHD� UREXVWD GH� ���
DxRV�GH�HGDG
)LJXUH� ��� 3HUFHQWDJH� UHODWLYH� IUHTXHQF\� E\�
GLDPHWHU�FODVV�IRU����\HDUV�ROG�*UHYLOOHD�UREXVWD
SODQWDWLRQ�

ÈUHD�EDVDO
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$O� FRQVLGHUDU� iUHD� EDVDO� �*�� HQ� P��KD�
�VXPDWRULD�GH�iUHDV� WUDQVYHUVDOHV�D�����P�GH� WRGRV�
ORV� LQGLYLGXRV� GH� XQD� KHFWiUHD�� OD� LQFLGHQFLD� GHO�
Q~PHUR� GH� LQGLYLGXRV� KDFH�� QR� REVWDQWH� OD�
GLIHUHQFLD� LQGLYLGXDO� HQ� WDPDxR�� TXH� ORV�
WUDWDPLHQWRV� GH� PD\RUHV� GHQVLGDGHV� GH� SODQWDFLyQ�
SUHVHQWHQ�PD\RU�iUHD�EDVDO�HQ�FRPSDUDFLyQ�FRQ�ORV�
GH�GHQVLGDGHV�PHQRUHV��ILJXUD�����(Q�iUHD�EDVDO��OD�
GLIHUHQFLD� HQWUH� ODV� GRV� PD\RUHV� GHQVLGDGHV� GH�
SODQWDFLyQ�HV�GH�����\�HQWUH�pVWDV�\�ODV�GRV�PHQRUHV�
GH� �� �� \� ��� �� UHVSHFWLYDPHQWH�� 'LFKR�
FRPSRUWDPLHQWR� VH�PDQWLHQH� HQ� OD� HYROXFLyQ�GH� OD�
PDVD�D�OR�ODUJR�GH�ORV�DxRV��ILJXUD���\�WDEOD����

)LJXUD� ��� ÈUHD� EDVDO� VHJ~Q� GHQVLGDG� GH�
SODQWDFLyQ� HQ� *UHYLOOHD� UREXVWD GH� ��� DxRV� GH�
HGDG
)LJXUH� ��� %DVDO� DUHD� DFFRUGLQJ WR� SODQWLQJ�
GHQVLW\� LQ� D�*UHYLOOHD� UREXVWD SODQWDWLRQ� RI� ���
\HDUV�ROG�

)LJXUD� ��� (YROXFLyQ� GHO� iUHD� EDVDO� VHJ~Q�
GHQVLGDG� GH� SODQWDFLyQ�� �/tQHDV� UHSUHVHQWDGDV��
0RGHOR�GH�&KDSPDQ�5LFKDUGV�
)LJXUH� ��� (YROXWLRQ� RI� EDVDO� DUHD� DFFRUGLQJ� WR�
SODQWLQJ�GHQVLW\���5HSUHVHQWHG�/LQHV��&KDSPDQ�
5LFKDUGV�PRGHO�

7DEOD� ��� &RHILFLHQWHV� \� HVWDGtVWLFRV� GH� ODV�
IXQFLRQHV� SDUD� iUHD� EDVDO� VHJ~Q� HO� PRGHOR� GH�
&KDSPDQ�5LFKDUGV
7DEOH����&RHIILFLHQWV�DQG�VWDWLVWLFV�IRU�EDVDO�DUHD�
IXQFWLRQV� DFFRUGLQJ� WR� &KDSPDQ�5LFKDUGV�
PRGHO

iUHD�EDVDO� �DOID���EHWDH[S��JDPPD(GDG��AGHOWD

iUEROHV�SRU�KHFWiUHD

3DUiPHWURV ���� ��� ��� ���

DOID ����� ����� ����� �����

EHWD ����� ����� ����� �����

JDPPD ���� ���� ���� ����

GHOWD ����� ���� ���� ����

9ROXPHQ�LQGLYLGXDO�

(O� YROXPHQ� FRQ� FRUWH]D� GH� iUEROHV�
LQGLYLGXDOHV� IXH� PHQRU� D� PD\RUHV� GHQVLGDGHV� GH�
SODQWDFLyQ��ILJXUD������$�����D�KD�KD\�XQ������PiV�
GH�YROXPHQ�LQGLYLGXDO�TXH�D�����D�KD��XQ������PiV�
TXH�D�����D�KD�\�XQ������PiV�TXH�D������D�KD�

)LJXUD� ���� 9ROXPHQ� LQGLYLGXDO� FRQ� FRUWH]D�
VHJ~Q� GHQVLGDG� GH� SODQWDFLyQ� HQ� *UHYLOOHD�
UREXVWD GH����DxRV�GH�HGDG
)LJXUH� ���� ,QGLYLGXDO� YROXPH� ZLWK� EDUN�
DFFRUGLQJ� WR� SODQWLQJ� GHQVLW\� LQ� D� *UHYLOOHD�
UREXVWD SODQWDWLRQ�RI����\HDUV�ROG�

9ROXPHQ�SRU�KHFWiUHD

$O� FRQVLGHUDU� OD� YDULDEOH� YROXPHQ� FRQ�
FRUWH]D� SRU� KHFWiUHD� �9FF�KD��� ORV� WUDWDPLHQWRV� GH�
����� \� ���� D�KD� SUHVHQWDQ� XQD� SURGXFFLyQ� ��� ��
VXSHULRU��GLIHUHQFLiQGRVH�HQ�IRUPD�HVWDGtVWLFDPHQWH�
VLJQLILFDWLYD�HQ�UHODFLyQ�D�ORV�GH�����\����D�KD�
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�ILJXUD� ����� (VWR� VH� GHEH� SULQFLSDOPHQWH� DO� PD\RU�
Q~PHUR�GH�LQGLYLGXRV��DFRPSDxDGR�HQ�PHQRU�JUDGR�
GH� LQFLGHQFLD� SRU� VX� PD\RU� DOWXUD� D� SHVDU� GH� VX�
PHQRU� GDS� LQGLYLGXDO�� (VWH� KHFKR� HV� LPSRUWDQWH�
GHVGH�HO�SXQWR�GH�YLVWD�GHO�PDQHMR�IRUHVWDO��Pi[LPH�
DO� VHU� OD� HVSHFLH� GH� SRWHQFLDO� LQWHUpV� SDUD�
HPSUHQGLPLHQWRV� DJURIRUHVWDOHV� HQ� ORV� TXH� VH�
UHTXLHUH�XQ�PHQRU�Q~PHUR�GH� LQGLYLGXRV� ��KD�D� ILQ�
GH�HYLWDU�FRPSHWHQFLD�GH�UHFXUVRV�QHFHVDULRV�SDUD�OD�
DFWLYLGDG� DJUtFROD� �%DUWK� HW�� DO�� ������� /DV�
GLIHUHQFLDV� HVWDGtVWLFDV� HQWUH ODV� GLVWLQWDV�
GHQVLGDGHV�GH�SODQWDFLyQ�VH�PDQWLHQHQ�D�OR�ODUJR�GH�
WRGR� HO� FLFOR� GH� FUHFLPLHQWR� HYDOXDGR� �ILJXUD� ����
WDEOD�����

)LJXUD� ���� 9ROXPHQ� FRQ� FRUWH]D� SRU� KHFWiUHD�
VHJ~Q� GHQVLGDG� GH� SODQWDFLyQ� HQ� *UHYLOOHD�
UREXVWD GH����DxRV�GH�HGDG
)LJXUH� ���� 9ROXPH� ZLWK� EDUN� SHU� KHFWDUH�
DFFRUGLQJ� WR� SODQWLQJ� GHQVLW\� LQ� D� *UHYLOOHD�
UREXVWD SODQWDWLRQ�RI����\HDUV�ROG

)LJXUD� ���� (YROXFLyQ� GHO� YROXPHQ� WRWDO� FRQ�
FRUWH]D� VHJ~Q� GHQVLGDG� GH� SODQWDFLyQ�� �/tQHDV�
UHSUHVHQWDGDV��0RGHOR�GH�&KDSPDQ�5LFKDUGV�
)LJXUH� ���� (YROXWLRQ� RI� WRWDO� YROXPH�ZLWK� EDUN�
DFFRUGLQJ� WR� SODQWLQJ� GHQVLW\�� �5HSUHVHQWHG�
/LQHV��&KDSPDQ�5LFKDUGV�PRGHO�

7DEOD� ��� &RHILFLHQWHV� \� HVWDGtVWLFRV� GH� ODV�
IXQFLRQHV�SDUD�YROXPHQ�WRWDO�FRQ�FRUWH]D�VHJ~Q�
HO�PRGHOR�GH�&KDSPDQ�5LFKDUGV
7DEOH� ��� &RHIILFLHQWV� DQG� VWDWLVWLFV� IRU� WRWDO�
YROXPH� IXQFWLRQV� ZLWK� EDUN� DFFRUGLQJ� WR�
&KDSPDQ�5LFKDUGV�PRGHO

iUHD�EDVDO� �
DOID���EHWDH[S��JDPPD(GDG��AGHOWD

iUEROHV�SRU�KHFWiUHD

3DUiPHWURV ���� ��� ��� ���

DOID ������ ����� ������ ������

EHWD ����� ����� ����� �����

JDPPD ���� ���� ���� ����

GHOWD ����� ����� ����� ����

(Q� SDUWLFXODU�� HO� WUDWDPLHQWR� GH� ���� D�KD�
SUHVHQWy�XQD�GLIHUHQWH�DFXPXODFLyQ�SURSRUFLRQDO�GH�
ELRPDVD� HYLGHQFLDGR� SRU� VX� PD\RU� tQGLFH� GH� iUHD�
IROLDU��WDEOD�����(VWR�SRGUtD�LQGLFDU�TXH�HV�HO� SXQWR�
GH� LQIOH[LyQ� GH� OD� UHVSXHVWD� D� ORV� WUDWDPLHQWRV�
FRQVLGHUDGRV

7DEOD����ËQGLFH�GH�iUHD�IROLDU�VHJ~Q�GHQVLGDG�GH�
SODQWDFLyQ� HQ� *UHYLOOHD� UREXVWD GH� ��� DxRV� GH�
HGDG
7DEOH� ��� /HDI� DUHD� LQGH[� DFFRUGLQJ� WR� SODQWLQJ�
GHQVLW\� LQ� D�*UHYLOOHD� UREXVWD SODQWDWLRQ� RI� ���
\HDUV�ROG

'HQVLGDG�GH�
SODQWDFLyQ��D�KD�

ËQGLFH�GH�iUHD�IROLDU�
�P� ��P��

��� ������D

��� ������E

���� ������E

��� ������E

0HGLDV� FRQ� XQD� OHWUD� FRP~Q� QR� VRQ�
VLJQLILFDWLYDPHQWH�GLIHUHQWHV��S�!������

)XQFLRQHV�GH�SURGXFFLyQ
6L� ELHQ� H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ�

OD� HYROXFLyQ� HQ� iUHD� EDVDO� \� YROXPHQ� VHJ~Q� OD�
GHQVLGDG� GH� SODQWDFLyQ�� IXH� SRVLEOH�PRGHODU� GLFKD�
SURGXFFLyQ�HQ�XQ�PRGHOR�~QLFR��FRQVLGHUDQGR�HQ�HO�
DMXVWH�YDULDEOHV�YLQFXODGDV�D�GLFKR�FRPSRUWDPLHQWR�
FRPR�VHU�HO�Q~PHUR�GH�iUEROHV�HQ�HO�PRGHOR�GH�iUHD�
EDVDO� SUHVHQWH�� HO� FXDO� SRVWHULRUPHQWH� IRUPy� SDUWH�
GH�ORV�PRGHORV�GH�SURGXFFLyQ�IXWXUD�HQ�iUHD�EDVDO�\�
SURGXFFLyQ� SUHVHQWH� \� IXWXUD� HQ� YROXPHQ� FRQ�
FRUWH]D��&DEH�DFRWDU�TXH�ORV�PRGHORV�REWHQLGRV�VRQ�
GH� DSOLFDFLyQ� HQ� OD� ]RQD� \� UDQJR� GH� WDPDxR�
FRQVLGHUDGRV�HQ�VX�DMXVWH��$PHULWD�D�IXWXUR�DPSOLDU�
OD�EDVH�GH�GDWRV�GH�PRGHODFLyQ�D� ILQ�GH� LQFOXLU�XQ�
PD\RU�Q~PHUR�GH�]RQDV�GHQWUR�GH�OD�UHJLyQ�
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/RV�PRGHORV�DMXVWDGRV�IXHURQ�

0RGHOR�GH�SURGXFFLyQ�SUHVHQWH�HQ�iUHD�EDVDO�
�P��KD�
۵ ൌ ሺെǡܘܠ܍ ૡ െ ૠǡ ૡ כ Ȁ܌܉܌܍ 

 ǡ ૡ כ ሻۼሺܖܔ
 ǡ ૢ כ �ሻሻ܉܌ሺܖܔ

6LHQGR�5� � � �������� \� 6[\�  ������'yQGH��
*��HV�HO�iUHD�EDVDO�SUHVHQWH�\�1�KDFH�UHIHUHQFLD�DO�
Q~PHUR�GH�LQGLYLGXRV�SRU�KHFWiUHD�

0RGHOR� GH� SURGXFFLyQ� IXWXUD� HQ� iUHD� EDVDO�
�P��KD�
۵ ൌ ሺെǡܘܠ܍ ૡૡ  ǡ ૡૢ

כ ሺ܌܉܌܍  Ȁ ܌܉܌܍ ሻ כ ሺ۵ሻܖܔ
 ǡ ૢૠ כ

כ ൫ െ ሺ܌܉܌܍  Ȁ ܌܉܌܍ ሻ൯

െ ǡ ૡ כ ܉ܚܝܜܔ܉

כ ൫ െ ሺ܌܉܌܍  Ȁ ܌܉܌܍ ሻ൯ሻ

6LHQGR�5� � � �������� \� 6[\�  ������'yQGH��
*��HV�HO�iUHD�EDVDO�IXWXUD��HGDG���HV�OD�HGDG�DFWXDO�\�
HGDG���VH�UHILHUH�D�OD�HGDG�IXWXUD�D�OD�TXH�OH�LQWHUHVD�
SUHGHFLU� HO� iUHD� EDVDO�

0RGHOR� GH� SURGXFFLyQ� SUHVHQWH� HQ� YROXPHQ� FRQ�
FRUWH]D��P��KD�

܄ ܋܋  ൌ ሺܘܠ۳ ǡ   ૡǡ ૠૡ
כ ሺȀ ܌܉܌܍ ሻ  ǡ 
כ ሺ۵ሻܖܔ െ ǡ ૢ כ
כ ሺ܉ܚܝܜܔ܉ Ȁ ܌܉܌܍ ሻሻ

6LHQGR�5�� ���������\�6[\� ������'yQGH��9�
FF���HV�HO�YROXPHQ�SUHVHQWH�FRQ�FRUWH]D��

0RGHOR� GH� SURGXFFLyQ� IXWXUD� HQ� YROXPHQ�
FRQ�FRUWH]D��P��KD�
܄ ܋܋  ൌ ܘܠ۳ ሺǡ ૠૡૡૠ  ૡǡ 

כ Ȁ ܌܉܌܍   ǡ ૠૠ
כ ሺ܌܉܌܍ Ȁ܌܉܌܍ ሻ כ ሺ۵ሻܖܔ
 ǡ ૠૠૡ כ ሺ
െ ሺ܌܉܌܍ Ȁ܌܉܌܍ ሻሻ כ ሻ܉ܚܝܜܔ܉

6LHQGR�5�� ���������\�6[\� ������'yQGH��9�
FF���HV�HO�YROXPHQ�IXWXUR�FRQ�FRUWH]D��

&DOFXODGR�HO�HUURU�GH�DMXVWH�GH�ORV�PRGHORV�
�FRQWUDVWDQGR�FRQWUD�VXV�SURSLRV�GDWRV��VH�FRQFOX\H�
TXH�VX�FRPSRUWDPLHQWR�HV�DFHSWDEOH��ODV�SHQGLHQWHV�
GH� ODV� UHFWDV� DMXVWDGDV� HQWUH� YDORUHV� REVHUYDGRV� \�
SUHGLFKRV�VRQ�FHUFDQDV�D����ILJXUD������

)LJXUD�����9DORUHV�REVHUYDGRV�YHUVXV�SUHGLFKRV��PRGHORV�GH�SURGXFFLyQ�GH�*UHYLOOHD�UREXVWD�����D��iUHD�
EDVDO�SUHVHQWH�����E��iUHD�EDVDO�IXWXUD�����F��YROXPHQ�SUHVHQWH�����G��YROXPHQ�IXWXUR
)LJXUH�����2EVHUYHG�YDOXHV�YHUVXV�SUHGLFWHG�RQHV�IRU�*UHYLOOHD�UREXVWD�SURGXFWLRQ�PRGHOV�����D��FXUUHQW�
EDVDO�DUHD�����E��IXWXUH�EDVDO�DUHD�����F��FXUUHQW�YROXPH�����G��IXWXUH�YROXPH
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9DOLGDGRV� ORV� PRGHORV� DMXVWDGRV� FRQWUD� OD�
PXHVWUD� LQGHSHQGLHQWH�� iUHD� EDVDO� SUHVHQWH� �*���
SUHVHQWy� XQ� HUURU� SURPHGLR� GH� �� ��� iUHD� EDVDO�
IXWXUD��*����������YROXPHQ�SUHVHQWH��9�FF����������
\�YROXPHQ�IXWXUR��9�FF���������

&21&/86,21(6

(Q� IXQFLyQ� GH� ORV� UHVXOWDGRV� REWHQLGRV�� GH�
ODV� FRQVLGHUDFLRQHV� H[SXHVWDV� \� EDMR� ODV�
FRQGLFLRQHV� HQ� ODV� TXH� VH� UHDOL]y� HO� SUHVHQWH�
HVWXGLR��VH�SXHGH�FRQFOXLU�TXH��

/D� DOWXUD� GRPLQDQWH� QR� HV� LQIOXHQFLDGD� SRU�
OD� GHQVLGDG� GH� SODQWDFLyQ�� FRQ� OD� H[FHSFLyQ� GH� OD�
GHQVLGDG�GH�����D�KD��HQ� OD�TXH�QXQFD� VH�SUHVHQWy�
FRPSHWHQFLD� SRU� OX]� HQWUH� iUEROHV� GH� OD� PLVPD�
HVSHFLH�� UHFXUVR� GH� VXPD� LPSRUWDQFLD� DO� VHU�
*UHYLOOHD�UREXVWD XQD�HVSHFLH�FRQVLGHUDGD�KHOLyILWD��

/D�GHQVLGDG�GH����� D�KD� VH� HQFXHQWUD� IXHUD�
GHO� UDQJR�GH�RFXSDFLyQ�GH� VLWLR� FRQVLGHUDGR� FRPR�
QRUPDO��R�GHQWUR�GH�ORV�OtPLWHV�GHO�iUHD�EDVLPpWULFD�
ySWLPD��SDUD�XQD�PDVD�IRUHVWDO�SXUD��

/DV� YDULDEOHV� GDS�� DOWXUD� PHGLD�� YROXPHQ�
LQGLYLGXDO�\�iUHD�EDVDO�\�YROXPHQ�SRU�KHFWiUHD�VRQ�
LQIOXHQFLDGRV�SRU�OD�GHQVLGDG�LQLFLDO�GH�SODQWDFLyQ�

0HQRUHV� GHQVLGDGHV� GH� SODQWDFLyQ�
SUHVHQWDURQ� PD\RU� GDS� \� PHQRU� DOWXUD� PHGLD�� DVt�
FRPR�PD\RU�YROXPHQ�LQGLYLGXDO��

0D\RUHV� GHQVLGDGHV� GH� SODQWDFLyQ�
SUHVHQWDURQ� PD\RU� iUHD� EDVDO� \� YROXPHQ SRU�
KHFWiUHD� SHUR� FRQ� SURGXFWR� GH� PHQRUHV�
GLPHQVLRQHV��

&XDQWR�PD\RU�VHD�HO�GLiPHWUR�REMHWLYR�GH�OD�
SURGXFFLyQ�PHQRU�GHEHUi�VHU�OD�GHQVLGDG�LQLFLDO�GH�
SODQWDFLyQ�R�HQ�VX�GHIHFWR�VH�KDUi� LQGLVSHQVDEOH� OD�
UHDOL]DFLyQ�GH�UDOHRV�LQWHUPHGLRV��

6L�VH�SULRUL]D�OD�PD[LPL]DFLyQ�GHO�YROXPHQ��
HVWR� VH� ORJUDUi� D� DOWDV� GHQVLGDGHV� GH� SODQWDFLyQ��
GHELHQGR�DQDOL]DUVH� ORV�ULHVJRV�GH�HVWD�GHFLVLyQ�HQ�
YLVWDV� DO� XVR� GDGR� D� OD� HVSHFLH�� PDGHUD� SDUD�
DVHUUDGR� \� HEDQLVWHUtD� TXH� SULRUL]DQ� FDOLGDG� \�
PD\RUHV� GLPHQVLRQHV�� $� GHQVLGDGHV� PHQRUHV�� XQ�
SRUFHQWDMH� PD\RU� D� ��� �� GH� ORV� LQGLYLGXRV�
VXSHUDURQ�ORV����FP�GH�GDS�D�ORV����DxRV�GH�HGDG��

/D�IXQFLyQ�GH�&KDSPDQ� 5LFKDUGV�GHVFULELy�
DGHFXDGDPHQWH� OD� HYROXFLyQ� GH� ODV� YDULDEOHV� GDS��
DOWXUD�PHGLD��iUHD�EDVDO� \�YROXPHQ�D� WUDYpV�GH� ORV�
���DxRV�FRQVLGHUDGRV�

/RV�PRGHORV� HPSOHDGRV� SDUD� HVWLPDFLyQ� GH�
SURGXFFLyQ� HQ� iUHD� EDVDO� \� YROXPHQ� SUHVHQWH� \�
IXWXUR� SRU� KHFWiUHD� WXYLHURQ� EXHQ� GHVHPSHxR�� FRQ�
YDORUHV� GH� FRHILFLHQWH� GH� GHWHUPLQDFLyQ� VXSHULRUHV�
D������HQ� WRGRV� ORV�FDVRV�� OR�TXH� IXH�FRUURERUDGR�
SRU�OD YDOLGDFLyQ�FRQWUD�OD�PXHVWUD�LQGHSHQGLHQWH�

1R� REVWDQWH� D� OR� H[SUHVDGR� HQ� HO� SiUUDIR�
SUHFHGHQWH��QR�VH�UHFRPLHQGD�HO�XVR�GH�ORV�PRGHORV�
GH�SURGXFFLyQ�SUHVHQWDGRV�HQ�HGDGHV�LQIHULRUHV�D���
DxRV� \� IXHUD� GH� ODV� GLPHQVLRQHV� FRQVLGHUDGDV� HQ�
HVWH�HVWXGLR�

$*5$'(&,0,(1726
6H�DJUDGHFH�OD�FRODERUDFLyQ�GHO�SHUVRQDO�GH�

FDPSR�GH�,17$�(($�0RQWHFDUOR�HQ�OD�SHUVRQD�GH�
ORV� VHxRUHV� 2WWR� .QHEHO�� /XFDV� *LPpQH]�� 'LHJR�
$TXLQR�\�5REHUWR�.REV��

%,%/,2*5$),$

$.<($0321*�� (��� +,7,0$1$�� /���
72548(%,$8�� (�� DQG� 081<(0$1$�� 3�� &��
������ 0XOWLVWUDWD� $JURIRUHVWU\� ZLWK� %HDQV��
%DQDQDV�DQG�*UHYLOOHD�UREXVWD LQ�WKH�+LJKODQGV�RI�
%XUXQGL��([SHULPHQWDO�$JULFXOWXUH������������

$660$11��(�� ������7KH�3ULQFLSOHV� RI� )RUHVW�
<LHOG� 6WXG\�� 3HUJDPRQ� 3UHVV��2[IRUG��1HZ�<RUN��
����SS��

%$**,2� $�� -��� &$5$025,�� 3�� +���
$1'52&,2/,� ILOKR�� $�� \� 02172<$�� /�� ������
3URGXFWLYLW\� RI� VRXWKHUQ� %UD]LOLDQ� FRIIHH�
SODQWDWLRQV� VKDGHG� E\� GLIIHUHQW� VWRFNLQJV� RI�
*UHYLOOHD� UREXVWD�� $JURIRUHVWU\� 6\VWHPV�� �������
����

%$,/(<�� 5�� ������ 5RWDWLRQ� DJH� DQG�
HVWDEOLVKPHQW�GHQVLW\�IRU�SODQWHG�VODVK�DQG�OREOROO\�
SLQHV�� 6RXWKHUQ� -RXUQDO� RI� $SSOLHG� )RUHVWU\��
������±����

%$57+�� 6�� 5��� *,0e1(=�� $�� 0��� -26($8��
0��-���*$8&+$7��0��(��\�)$662/$��+��(��������
(IHFWR� GH� OD� GHQVLGDG� GH� SODQWDFLyQ� GH� *UHYLOOHD�
UREXVWD $��&XQQ�� VREUH� OD�FDOLGDG�GH� OD�PDGHUD�HQ�
YLVWDV�D�XQ�XVR�DJURIRUHVWDO�GH�OD�HVSHFLH��/LEUR�GH�
$FWDV��9,,,�&RQJUHVR� ,QWHUQDFLRQDO� VREUH�6LVWHPDV�
$JURIRUHVWDOHV� SDUD� OD� 3URGXFFLyQ� 3HFXDULD� \�
)RUHVWDO� 6RVWHQLEOH�� ,,,� &RQJUHVR� 1DFLRQDO� GH�
6LVWHPDV�6LOYRSDVWRULOHV��,JXD]~��$UJHQWLQD��3������
± �����

%$57+�� 6�� 5��� *,0e1(=�� $�� 0��� -26($8��
0��-���*$8&+$7��0��(��\�9,'(/$��'��������HQ�
HGLFLyQ��� ,QIOXHQFLD�GH� OD�GHQVLGDG�GH�SODQWDFLyQ�\�
SRVLFLyQ�VRFLROyJLFD�HQ�HO�UHQGLPLHQWR�\ OD�FDOLGDG�
GH� PDGHUD� DVHUUDGD� GH� *UHYLOOHD� 5REXVWD� $��
5HYLVWD�TXHEUDFKR��

%(51$5'2�� $��� 5(,6�� 0�� /��� 5(,6�� *�� )���
+$55,621��5��*��DQG�),50(��'��-��������(IIHFW�
RI� VSDFLQJ� RQ� JURZWK� DQG� ELRPDVV� GLVWULEXWLRQ� LQ�
(XFDO\SWXV� FDPDOGXOHQVLV��(�� SHOOLWD��(�� XURSK\OOD
SODQWDWLRQV� LQ� VRXWKHDVWHUQ� %UD]LO�� )RUHVW� (FRORJ\�
DQG�PDQDJHPHQW���������± ���

&2(7=((�� -�� ������ 7KH� LQIOXHQFH� RI� VWDQG�
GHQVLW\� RQ� WKH� \LHOG� RI� (XFDO\SWXV� JUDQGLV�� D�
FRPSDULVRQ�EHWZHHQ�D�JRRG�VLWH�DQG�D�SRRU� VLWH�DW�
DJH� �� \HDUV�� ,8)52� 6\PSRVLXP�� ,QWHQVLYH�
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)RUHVWU\�� 7KH� UROH� RI� (XFDO\WSV�� 'XUEDQ�� 6RXWK�
$IULFD������GH�VHSWLHPEUH��9RO�����S����������

&5(&+,�� (�� ������ (IHLWRV� GD� GHQVLGDGH� GD�
SODQWDomR� VREUH� D� SURGXomR�� FUHVFLPHQWR� H�
VREUHYLYHQFLD� GH� $UDXFDULD� DQJXVWLIROLD �EHUW��� R��
NW]H�� HP� 0LVVLRQHV�� $UJHQWLQD�� 'LVVHUWDomR�
DSUHVHQWDGD� FRPR� UHTXLVLWR� SDUFLDO� j� REWHQomR� GR�
7tWXOR� GH� �0HVWUH� HP� &LrQFLDV� )ORUHVWDLV��
8QLYHUVLGDGH�)HGHUDO�GR�3DUDQi��%UDVLO������S�

&5(&+,��(���)(51È1'(=�5���)$662/$��+��
\�5(%25$77,��+��������(IHFWRV�GH�OD�GHQVLGDG�GH�
SODQWDFLyQ�VREUH�HO�FUHFLPLHQWR�\� OD�SURGXFFLyQ�HQ�
(XFDO\SWXV� JUDQGLV D� OD� HGDG� GH� �� DxRV�� (Q�� ����
-RUQDGDV�7pFQLFDV�)RUHVWDOHV� \�$PELHQWDOHV��)&)�
,17$��(GRUDGR��0LVLRQHV������������������S�

&5(&+,�� (��� .(//(5�� $��� )$662/$�� +���
)(51È1'(=�� 5�� \� 026&29,&+�� )�� ������
(IHFWRV� GH� OD� LQWHQVLGDG� GH� UDOHR� VREUH� OD�
SURGXFFLyQ�HQ�YROXPHQ�GH�*UHYLOOHD�UREXVWD $��HQ�
HO� VXU� GH� 0LVLRQHV�� $UJHQWLQD�� (Q�� ���� -RUQDGDV�
7pFQLFDV�� )RUHVWDOHV� \� $PELHQWDOHV�� (OGRUDGR��
0LVLRQHV�� )DFXOWDG� GH� &LHQFLDV� )RUHVWDOHV�81D0��
(($�0RQWHFDUOR�,17$�����S�

'$//$�7($��)��������(IHFWR�GH�OD�GHQVLGDG�GH�
SODQWDFLyQ� VREUH� HO� FUHFLPLHQWR� GH� (XFDO\SWXV�
JUDQGLV HQ� HQWUH� 5tRV�� $UJHQWLQD�� 5HYLVWD�
,QYHVWLJDFLRQHV� $JURSHFXDULDV�� 6LVW�� 5HFXUVRV�
)RUHVWDOHV��9�����Q�������± ���

'$1,(/��3��:���+(/06��9��(��\�%$.(5��)��
6�� ������ 3ULQFLSLRV� GH� 6LOYLFXOWXUD�� 0p[LFR�� 0F�
*UDZ�+LOO������S�

',5(&&,Ï1� *(1(5$/� '(� 5(&85626�
)25(67$/(6� '(� &255,(17(6�� ,QYHQWDULR�
IRUHVWDO�� KWWS���UHFXUVRVIRUHVWDOHV�FRUULHQWHV�JRE�DU���
$FFHVR�DxR������

(648,9(/�� -��� /$&257(�� 6��� *2/')$5%��
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