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'HGLFDFLyQ��

�
4XLHUR�GHGLFDU�HVWD�WHVLV��DO�FUHDGRU�GH�OD�YLGD��SRUTXH�WDPELpQ�ORV�)tVLFRV�\��
0DWHPiWLFRV��WLHQHQ�XQD�KLVWRULD�TXH�FRQWDU��

�
$JUDGHFLPLHQWRV�

�
4XLHUR�DJUDGHFHU�D�PLV�SDGUHV�)HUQDQGR�3R]R�\�2OLYLD�&DUUDQ]D��WDPELpQ�D�PL��
KHUPDQR�)HUQDQGR�3R]R�&DUUDQ]D��SRU�WRGR�OR�TXH�KDQ�KHFKR�SRU�PL��
�
$�WRGRV�PLV�SURIHVRUHV�GH�OD�OLFHQFLDWXUD�HVSHFLDOPHQWH�DO�'U�-RVLS�6OLVNR�,JQDMWRY�
SRU�WRGD�OD�D\XGD�EULQGDGD�HQ�OD�HODERUDFLyQ�GH�HVWD�WHVLV���
�
$�PLV�VLQRGDOHV��'UD��-XiUH]�5XL]�(VWHOD�GH�/RXUGHV��'U��.DQW~Q�0RQWLHO�*DEULHO�
\�'UD��-XiUH]�5DPtUH]�0DUtD�$UDFHOL��3RU�WRGD�OD�GHGLFDFLyQ�HQ�OD�UHYLVLyQ�GH�HVWD�
WHVLV���
�
$�PLV� FRPSDxHURV� \� DPLJRV�� /LF��0DUFRV� 5DPtUH]�0HMtD�� /LF�1RHPL� 6DPSD\R�
3DUHGHV��/LF��0LJXHO� ÈQJHO�6DORPD�0HQHVHV��/LF��2PDU�0DUWtQH]�0RUDOHV��/LF��
5XEt� +HUQiQGH]� %RQLOOD�� /LF�� 2VFDU� 0RQWLHO� *RQ]iOH]�� /LF�� $QWRQLR� &DUGR]R�
0DFHGR�\�0�&�$OEHUWR� ,VUDHO�*yPH]�3DUHGHV��3RU�WRGR�VX�DSR\R�\�HQVHxDUPH�D�
YHU�OD�YLGD�GH�RWUD�IRUPD��
�
<�ILQDOPHQWH�D�WRGRV�PLV�DOXPQRV��\D�TXH�HOORV�PH�HQVHxDURQ�D�VHU�PDHVWUD��
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'RV�HVWXGLRV�H[SHULPHQWDOHV�SUHYLRV�FRQ�ORV�SUREOHPDV�KLVWyULFRV«««««����

&DStWXOR��«««««««««««««««««««««««««««�««««���

/26�352%/(0$6�(1�/,%(5�$%$&,�'(�),%21$&&,�

� (VWXGLRV�H[SHULPHQWDOHV�SUHYLRV�FRQ�ORV�SUREOHPDV�GH�)LERQDFFL«««««�����

&DStWXOR��««««««««««««««««««««««««««««�«««���

0$5&2�0(72'2/Ï*,&2�

&DStWXOR��««««««««««««««««««««««««««««�«««����

/26�5(68/7$'26�<�68�,17(535(7$&,Ï1�

/DV�HVWUDWHJLDV�GH�VROXFLyQ�XVDGDV�SRU� ORV�HVWXGLDQWHV�TXH� ORJUDURQ�REWHQHU� OD�
UHVSXHVWD�FRUUHFWD�«««««««««««««��«««««««««««�����

� 'LIHUHQWHV�HMHPSORV�GH�ODV�UHVSXHVWDV�HUUyQHDV�«««��«««««««««�����

&DStWXOR��««««««««««««««««««««««««««««�«««���

&21&/86,21(6�(�,03/,&$&,21(6�3$5$�/$�(16(f$1=$�'(�/$6�
0$7(0È7,&$6�

¢4Xp�HVWUDWHJLDV�GH�VROXFLyQ�XVDQ�ORV�DOXPQRV�GH�VHFXQGDULD�DO�UHVROYHU�
FRUUHFWDPHQWH�HO�SUREOHPD�³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GH�SODFHU´"��������������������������������

¢4Xp�WDQWR�FXPSOHQ�ORV�DOXPQRV�GH�VHFXQGDULD�FRQ�ORV�UXEURV�GHO�LQVWUXPHQWR�
GH�LQYHVWLJDFLyQ"�««««««««««««««««««««««««««««�����

¢&XiOHV�VRQ�ODV�VROXFLRQHV�LQFRUUHFWDV�PiV�IUHFXHQWHV"������������������������������������������

,PSOLFDFLRQHV�SDUD�OD�HQVHxDQ]D�GH�ODV�PDWHPiWLFDV�HQ�OD�VHFXQGDULD�««««««�����

5()(5(1&,$6«««««««««««««««���«««««««««««««���

$3e1',&(6�

$SpQGLFH��«««««««««««««««««««««««««««««««����

$SpQGLFH��«««««««««���«««««««««««««««««««««����
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5(680(1�

(O� SUHVHQWH� WUDEDMR� GH� LQYHVWLJDFLyQ� WXYR�SRU�REMHWLYR� H[DPLQDU� \� FRPSDUDU� ODV� VROXFLRQHV� GHO�

SUREOHPD�KLVWyULFR� ³0DQ]DQDV� HQ� HO� MDUGtQ� GH� SODFHUHV´� GH�)LERQDFFL� GDGDV� SRU� GRV� GLIHUHQWHV�

JUXSRV�GH�DOXPQRV�GH�VHFXQGDULD��

����/RV�DOXPQRV�FRQ�HO�LQWHUpV�HQ�ODV�PDWHPiWLFDV�\�TXH�VH�HVWDEDQ�SUHSDUDQGR�HQ�OD�)DFXOWDG�GH�

&LHQFLDV� )tVLFR� 0DWHPiWLFDV� GH� OD� %HQHPpULWD� 8QLYHUVLGDG� GH� 3XHEOD� SDUD� OD� ROLPSLDGD� GH�

PDWHPiWLFDV��DOXPQRV�ROtPSLFRV��1� ������

����/RV�DOXPQRV�VLQ�HO�LQWHUpV�H[SUHVDGR�HQ�ODV�PDWHPiWLFDV��DOXPQRV�UHJXODUHV��1� ��������

&RPR�VH�HVSHUDED��OD�UHVSXHVWD�FRUUHFWD�SDUD�HO�SUREOHPD�TXH�SUHVHQWDURQ����DOXPQRV�ROtPSLFRV�

������FRQ�UHVSHFWR�DO�Q~PHUR�GH�ORV�DOXPQRV�SDUWLFLSDQWHV�\�XQ���������FRQ�UHVSHFWR�DO�Q~PHUR�

GH�UHVSXHVWDV�DFHSWDEOHV��\�VRODPHQWH���DOXPQRV�UHJXODUHV���������FRQ�UHVSHFWR�DO�Q~PHUR�GH�ORV�

DOXPQRV�SDUWLFLSDQWHV�\����FRQ�UHVSHFWR�DO�Q~PHUR�GH�UHVSXHVWDV�DFHSWDEOHV���(O�SURFHGLPLHQWR�

GH�UHVROXFLyQ�HQ�DPERV�JUXSRV�IXH�HO�PLVPR��UD]RQDPLHQWR�UHYHUVLEOH�DULWPpWLFR��1LQJXQR�GH�ORV�

DOXPQRV� LQWHQWy� XVDU� OD�PRGHODFLyQ� DOJHEUDLFD� �UD]RQDU� DOJHEUDLFDPHQWH� GHVGH� HO� LQLFLR���0X\�

SRFRV�DOXPQRV�LQWHQWDURQ�GHPRVWUDU�TXH�VX�UHVSXHVWD�HUD�FRUUHFWD���

9DULRV�DOXPQRV�HQ�DPERV�JUXSRV�SUHVHQWDURQ� UHVSXHVWDV� LQFRUUHFWDV��EDVDGDV�HQ� ORV�DOJRULWPRV�

DULWPpWLFRV� LQDGHFXDGRV� \� PRVWUDURQ� XQ� GHVFXLGR� HQ� HO� XVR� GH� VLPERORJtD� \� UHJODV� GH�

RSHUDFLRQHV�DULWPpWLFDV���

(VRV� UHVXOWDGRV� WLHQHQ� LPSRUWDQWHV� LPSOLFDFLRQHV� SDUD� OD� HQVHxDQ]D� GH� ODV� PDWHPiWLFDV� HQ� OD�

VHFXQGDULD��



��

,1752'8&&,Ï1�

/D�SUHVHQWH� LQYHVWLJDFLyQ�WXYR�SRU�REMHWLYR�FRQRFHU�� LQWHUSUHWDU�\�FRPSDUDU� ORV�GHVHPSHxRV�GH�

GRV� JUXSRV� HVWXGLDQWLOHV� GH� VHFXQGDULD�� DO� UHVROYHU� HO� SUREOHPD� KLVWyULFR� ³/DV� PDQ]DQDV� HQ� HO�

-DUGtQ�GH�SODFHUHV´�IRUPXODGR�\�UHVXHOWR�SRU�)LERQDFFL���

(Q�HO�&DStWXOR����OODPDGR�³0DUFR�5HIHUHQFLDO��'LIHUHQWHV�SURSXHVWDV�GHO�XVR�GH�OD�KLVWRULD�GH�ODV�

PDWHPiWLFDV´�� VH� H[SRQHQ� DOJXQDV�� DUJXPHQWDQGR� HO� SRWHQFLDO� GH� HIHFWRV� SRVLWLYRV� HQ�

LPSRUWDQWHV�DVSHFWRV�GH�DSUHQGL]DMH�GH�ODV�PDWHPiWLFDV���

(Q� HO� &DStWXOR� ��� GHQRPLQDGR� ³/RV� SUREOHPDV� KLVWyULFRV� HQ� OD� HGXFDFLyQ� PDWHPiWLFD´�� VH�

SUHVHQWDQ� ODV�SURSXHVWDV�\� VHFXHQFLDV�GLGiFWLFDV�PiV�HVSHFtILFDV� VREUH�HO�XVR�GH� ORV�SUREOHPDV�

KLVWyULFRV��7DPELpQ��VH�HMHPSOLILFDQ�ORV�UHVXOWDGRV�GH�DOJXQRV�HVWXGLRV�H[SHULPHQWDOHV�GRQGH�ORV�

HVWXGLDQWHV�UHVROYtDQ�XQR�R�PiV�SUREOHPDV�KLVWyULFRV���

(Q� HO� &DStWXOR� �� ³/RV� SUREOHPDV� HQ� /LEHU� $EDFL� GH� )LERQDFFL´� VH� GHVFULEH� EUHYHPHQWH� OD�

LPSRUWDQFLD� HQ� WDO� REUD� \� VH� SUHVHQWDQ� DOJXQRV� SUREOHPDV� TXH� FRQWLHQH�� $GLFLRQDOPHQWH�� VH�

SUHVHQWDQ� ORV� UHVXOWDGRV� GH� DOJXQRV� HVWXGLRV� H[SHULPHQWDOHV� HQ� ORV� FXDOHV� ORV� HVWXGLDQWHV�

UHVROYtDQ�XQ�SUREOHPD�GH�)LERQDFFL���

(Q�HO�&DStWXOR���³0DUFR�0HWRGROyJLFR´�VH�H[SRQGUi�ODV�SUHJXQWDV�GH�LQYHVWLJDFLyQ��OD�SREODFLyQ�

SDUWLFLSDQWH�HQ�OD�LQYHVWLJDFLyQ�\�HO�LQVWUXPHQWR�SDUD�OD�UHFROHFFLyQ�GH�ORV�GDWRV��

(Q� HO� &DStWXOR� �� ³5HVXOWDGRV� \� VX� LQWHUSUHWDFLyQ´� HV� OD� FRPSDUDFLyQ� GH� ODV� UHVSXHVWDV� GH� GRV�

JUXSRV�GH�DOXPQRV�QLYHO�VHFXQGDULD��%UHYHPHQWH�VH�FRPSDUDQ�WDOHV�UHVSXHVWDV�FRQ�ODV�UHVSXHVWDV�

REWHQLGDV�HQ�ODV�LQYHVWLJDFLRQHV�VLPLODUHV�UHDOL]DGDV�HQ�RWURV�SDtVHV��)UDQFLD�H�,WDOLD�����



��

)LQDOPHQWH�� HQ� HO� &DStWXOR� �� ³&RQFOXVLRQHV� H� LPSOLFDFLRQHV� SDUD� OD� HQVHxDQ]D� GH� ODV�

PDWHPiWLFDV´�� VH� SUHVHQWDQ� ODV� FRQFOXVLRQHV� GH� OD� SUHVHQWH� LQYHVWLJDFLyQ� \� VXV� LPSOLFDFLRQHV�

SDUD�OD�HQVHxDQ]D�GH�ODV�PDWHPiWLFDV��



��

&DStWXOR���

0$5&2�5()(5(1&,$/��',)(5(17(6�35238(67$6�'(/�862�'(�/$�+,6725,$�

'(�/$6�0$7(0È7,&$6�(1�/$�('8&$&,Ï1�0$7(0È7,&$�

([LVWH� XQ� JUDQ� Q~PHUR� GH� OLEURV� SXEOLFDGRV� TXH� FRQVLGHUDQ� YDULRV� DVSHFWRV� GH� HSLVRGLRV�

KLVWyULFRV� FRPR� SXQWR� GH� SDUWLGD� SDUD� GLVHxDU� ORV� PDWHULDOHV� XWLOL]DEOHV� HQ� OD� HQVHxDQ]D� \� HO�

DSUHQGL]DMH�GH�ODV�PDWHPiWLFDV��.DW]��������)DXYHO�	�9DQ�0DDQHQ��������5DGIRUG��)XULQJKHWWL�

	�+DXVEHUJHU��������&ODUN�HW�DO����������/D�SXEOLFDFLyQ�GH�HVRV�OLEURV�PXHVWUD�TXH�HO�FDPSR�HV�

PX\� DFWLYR� \� SRWHQFLDOPHQWH� ~WLO� SDUD� PHMRUDU� OD� IRUPD� HQ� TXH� VH� HQVHxDQ� \� DSUHQGHQ� ODV�

PDWHPiWLFDV��

$GHPiV�� QXPHURVRV� DUWtFXORV� HQ� ODV� UHYLVWDV� HGXFDWLYDV� FRQVLGHUDQ� FXHVWLRQHV� ILORVyILFDV��

HSLVWHPROyJLFDV� \� SHGDJyJLFDV� UHODFLRQDGDV�� $OJXQRV� VH� FHQWUDQ� HQ� XQ� VROR� DVSHFWR�� PLHQWUDV�

TXH�RWURV�WLHQHQ�XQD� YLVLyQ�PiV�DPSOLD�� �(QWUH�HVWRV�~OWLPRV��HO�GHVWDFDGR�DUWtFXOR�GH�-DQNYLVW�

VREUH� ORV� �SRU� TXp�� \� ORV� �FyPR��GHO� XVR� GH� OD� KLVWRULD� HQ� OD� HGXFDFLyQ�PDWHPiWLFD� LQWURGXFH�

QRFLRQHV� IXQGDPHQWDOHV�GH��OD�KLVWRULD�FRPR�KHUUDPLHQWD��\��OD�KLVWRULD�FRPR�PHWD���-DQNYLVW��

�������/D�KLVWRULD�VH�YH�FRPR�³XQD�KHUUDPLHQWD��FXDQGR�D\XGD�HQ�HO�DSUHQGL]DMH�\�OD�HQVHxDQ]D�

UHDOHV� GH� ODV� PDWHPiWLFDV�� /D� KLVWRULD� HV� ³XQD�PHWD´� HQ� Vt� PLVPD� VL� VH� XWLOL]D� SDUD� HQVHxDU� \�

DSUHQGHU�HO�GHVDUUROOR�KLVWyULFR�GH�ODV�PDWHPiWLFDV��

/D� PD\RUtD� GH� ODV� YHFHV�� ORV� DXWRUHV� WUDWDQ� VROR� XQ� DVSHFWR� HVSHFtILFR� GH� OD� KLVWRULD� GH� ODV�

PDWHPiWLFDV��.DW]�� SRU� HMHPSOR�� FRQVLGHUD� ~WLO� HO� HVWXGLR� GH� OD� KLVWRULD� GH� XQ� WHPD� FXUULFXODU�

SDUWLFXODU�SDUD�HQFRQWUDU�LGHDV�SHGDJyJLFDV�YDOLRVDV��.DW]���������

(Q�VXV�QXPHURVRV�HVFULWRV��6ZHW]�DERJy�SRU�HO�XVR�GH�SUREOHPDV�PDWHPiWLFRV�KLVWyULFRV�HQ� ODV�

DXODV� SDUD� HQULTXHFHU� HO� DSUHQGL]DMH� �6ZHW]�� ������ \� SRU� GDU� D� ODV� PDWHPiWLFDV� OD� UHOHYDQFLD�

VRFLDO�\�HSLVWHPROyJLFD�TXH� OHV� IDOWDED��6ZHW]���������6XV�DUJXPHQWRV�ELHQ�H[SXHVWRV�PHUHFHQ�

XQD�DPSOLD�FLWD��



��

³8Q� HQIRTXH� PiV� GLUHFWR� SDUD� HQULTXHFHU� KLVWyULFDPHQWH� OD� LQVWUXFFLyQ�

PDWHPiWLFD� \� HO� DSUHQGL]DMH� GH� ODV� PDWHPiWLFDV� HV� KDFHU� TXH� ORV� HVWXGLDQWHV�

UHVXHOYDQ�DOJXQRV�GH� ORV�SUREOHPDV�TXH� LQWHUHVDURQ�D� ORV�SULPHURV�PDWHPiWLFRV��

'LFKRV� SUREOHPDV� RIUHFHQ� HVWXGLRV� GH� FDVRV� GH� PXFKRV� WHPDV� FRQWHPSRUiQHRV�

TXH�HQFXHQWUDQ�ORV�HVWXGLDQWHV�HQ�FODVH��7UDQVSRUWDQ�DO�OHFWRU�D�OD�pSRFD�HQ�TXH�VH�

SODQWHDURQ�ORV�SUREOHPDV�H�LOXVWUDQ�ODV�SUHRFXSDFLRQHV�PDWHPiWLFDV�GH�OD�pSRFD��

$�PHQXGR��HVWDV�PLVPDV�SUHRFXSDFLRQHV�RFXSDQ�D�ORV�HVWXGLDQWHV�GH�PDWHPiWLFDV�

GH�KR\�HQ�GtD��(VWD�VLPSOH�UHDOL]DFLyQ��D�VDEHU��OD�FRQWLQXLGDG�GH�ORV�FRQFHSWRV�\�

SURFHVRV�PDWHPiWLFRV�D�OR�ODUJR�GH�ORV�VLJORV�SDVDGRV��SXHGH�D\XGDU�D�PRWLYDU�HO�

DSUHQGL]DMH��/RV�HVWXGLDQWHV�SXHGHQ�H[SHULPHQWDU�FLHUWD�HPRFLyQ�\�VDWLVIDFFLyQ�DO�

UHVROYHU� SUREOHPDV� TXH� VH� RULJLQDURQ� KDFH� VLJORV�� (Q� FLHUWR� VHQWLGR�� HVWRV�

SUREOHPDV�SHUPLWHQ�D�ORV�HVWXGLDQWHV�WRFDU�HO�SDVDGR��6ZHW]�������´��

6ZHW]�OODPy�OD�DWHQFLyQ�VREUH�ORV�HVWXGLDQWHV�GH�DUWH�TXH�FRP~QPHQWH�YLVLWDQ�ORV�PXVHRV�GH�DUWH�

SDUD�DSUHFLDU�ODV�WpFQLFDV�GH�ORV�DUWLVWDV��HO�GRPLQLR�GHO�FRORU��OD�LQWHUDFFLyQ�GH�OXFHV�\�VRPEUDV��

H� LQFOXVR� HO� VLJQLILFDGR� GH� ODV� HVFHQDV� UHSUHVHQWDGDV�� (Q� WDO� HQIRTXH�� WLHQHQ� OXJDU� WDQWR� HO�

DSUHQGL]DMH�FRJQLWLYR�FRPR�HO�DIHFWLYR��6X�SURSXHVWD�HV�OD�VLJXLHQWH��

³/RV� HVWXGLDQWHV� WDPELpQ� SXHGHQ� DGPLUDU� ORV� SUREOHPDV� PDWHPiWLFRV� GH� OD�

KLVWRULD��FRPR�H[SUHVLRQHV�GHO�JHQLR� KXPDQR��3HUR�D�GLIHUHQFLD�GH� ODV�SLH]DV�GH�

PXVHR��HVWRV�SUREOHPDV�SXHGHQ�VHU�SRVHtGRV�SRU�ORV�HVSHFWDGRUHV�D�WUDYpV�GH�XQD�

SDUWLFLSDFLyQ� HQ� ORV� SURFHVRV� GH� VROXFLyQ��/DV� SUHJXQWDV� TXH� VH� RULJLQDURQ�KDFH�

FLHQWRV� R� LQFOXVR�PLOHV� GH� DxRV� SXHGHQ� HQWHQGHUVH� \� UHVSRQGHUVH� HQ� HO� DXOD� GH�

KR\��£4Xp�UHDOL]DFLyQ�WDQ�GUDPiWLFD�HV�HVD���6ZHW]�������´�

6ZHW]� WDPELpQ� DUJXPHQWy� TXH� ODV� SUiFWLFDV� GRFHQWHV� FRPXQHV�� VLQ� XQD� SHUVSHFWLYD� KLVWyULFD��

LPSRQHQ�D�ORV�HVWXGLDQWHV�XQD�QRFLyQ�GH�LUUHOHYDQFLD�FXOWXUDO�PDWHPiWLFD��



��

³&RQ�IUHFXHQFLD�QRV�HQFRQWUDPRV�FRQFHQWUiQGRQRV�HQ�OD�HQVHxDQ]D�GH�ODV��PDWHPiWLFDV��

�ORV�VtPERORV�� OD�PHFiQLFD�� ORV�SURFHGLPLHQWRV�UHVXOWDQWHV�GH� ODV�UHVSXHVWDV��VLQ�HQVHxDU�

UHDOPHQWH� GH� TXp� VH� WUDWD� OD� PDWHPiWLFD�� GH� GyQGH� YLHQH�� FyPR� VH� WUDEDMy�� FyPR� VH�

FUHDURQ� ODV� LGHDV�� SHUFLELGD�� UHILQDGD� \� GHVDUUROODGD� HQ� WHRUtDV� ~WLOHV�� HQ� UHVXPHQ�� VX�

UHOHYDQFLD� VRFLDO� \� KXPDQD�� (Q� HO� PHMRU� GH� ORV� FDVRV�� HVWD� SUiFWLFD� SURGXFLUi� WpFQLFRV�

LQIRUPDGRV� TXH� SXHGHQ� XVDU� ODV� PDWHPiWLFDV� GHVDSDVLRQDGDPHQWH�� SHUR� WDPELpQ�

SURGXFLUi�HVWXGLDQWHV�TXH�SHUFLEDQ� ODV�PDWHPiWLFDV�FRPR�XQD�FROHFFLyQ� LQFRPSUHQVLEOH�

GH�UHJODV�\� IyUPXODV�TXH�DSDUHFHQ�HQ�PDVD�\�GHVFLHQGHQ�DPHQD]DGRUDPHQWH�VREUH�HOORV�

�6ZHW]��������´�

0XFKRV� DXWRUHV� KDQ� UHVXPLGR� DUJXPHQWRV� D� IDYRU� GHO� XVR� GH� OD� KLVWRULD� HQ� OD� HGXFDFLyQ�

PDWHPiWLFD��)DXYHO��������GLR�XQD�LPSUHVLRQDQWH�OLVWD�GH����UD]RQHV��

����$\XGD�D�DXPHQWDU�OD�PRWLYDFLyQ�SRU�HO�DSUHQGL]DMH���

����'D�D�ODV�PDWHPiWLFDV�XQ�URVWUR�KXPDQR���

����(O�GHVDUUROOR�KLVWyULFR�D\XGD�D�RUGHQDU�OD�SUHVHQWDFLyQ�GH�ORV�WHPDV�HQ�HO�FXUUtFXOR���

���� 0RVWUDU� D� ORV� DOXPQRV� FyPR� VH� KDQ� GHVDUUROODGR� ORV� FRQFHSWRV� D\XGD� D� VX�

FRPSUHQVLyQ������&DPELD�ODV�SHUFHSFLRQHV�GH�ORV�DOXPQRV�VREUH�ODV�PDWHPiWLFDV���

����&RPSDUDU�OR�DQWLJXR�\�OR�PRGHUQR�HVWDEOHFH�HO�YDORU�GH�ODV�WpFQLFDV�PRGHUQDV���

����$\XGD�D�GHVDUUROODU�XQ�HQIRTXH�PXOWLFXOWXUDO���

����%ULQGD�RSRUWXQLGDGHV�SDUD�LQYHVWLJDFLRQHV���

����/RV�REVWiFXORV�SDVDGRV�DO�GHVDUUROOR�D\XGDQ�D�H[SOLFDU� OR�TXH�D� ORV�DOXPQRV�GH�KR\�

OHV�UHVXOWD�GLItFLO���



��

�����/RV�DOXPQRV�REWLHQHQ�FRQVXHOR�DO�GDUVH�FXHQWD�GH�TXH�QR�VRQ�ORV�~QLFRV�TXH�WLHQHQ�

SUREOHPDV���

�����$OLHQWD�D�ORV�HVWXGLDQWHV�PiV�UiSLGRV�D�EXVFDU�PiV���

�����$\XGD�D�H[SOLFDU�HO�SDSHO�GH�ODV�PDWHPiWLFDV�HQ�OD�VRFLHGDG���

�����+DFH�TXH�ODV�PDWHPiWLFDV�VHDQ�PHQRV�DWHUUDGRUDV���

����� ([SORUDU� OD� KLVWRULD� D\XGD� D� PDQWHQHU� VX� SURSLR� LQWHUpV� \� HQWXVLDVPR� SRU� ODV�

PDWHPiWLFDV���

����� %ULQGD� XQD� RSRUWXQLGDG� SDUD� HO� WUDEDMR� LQWHUGLVFLSOLQDULR� FRQ� RWURV� PDHVWURV� R�

PDWHULDV��

/LX� ������� UHVXPLy� HVD� OLVWD�� UHGXFLpQGROD� D� FLQFR� DUJXPHQWRV�� TXH� GHEHUtDQ� VHU� XQD� JXtD�

SDQRUiPLFD�EiVLFD�SDUD�ORV�SURIHVRUHV�GH�PDWHPiWLFDV�LQWHUHVDGRV��

����/D�KLVWRULD�SXHGH�D\XGDU�D�DXPHQWDU� OD�PRWLYDFLyQ�\�D\XGD�D�GHVDUUROODU�XQD�DFWLWXG�

SRVLWLYD�KDFLD�HO�DSUHQGL]DMH��

���� /RV� REVWiFXORV� GHO� SDVDGR� HQ� HO� GHVDUUROOR� GH� ODV� PDWHPiWLFDV� SXHGHQ� D\XGDU� D�

H[SOLFDU�OR�TXH�D�ORV�HVWXGLDQWHV�GH�KR\�OHV�UHVXOWD�GLItFLO��

����/RV�SUREOHPDV�KLVWyULFRV�SXHGHQ�D\XGDU�D�GHVDUUROODU�HO�SHQVDPLHQWR�PDWHPiWLFR�GH�

ORV�HVWXGLDQWHV��

����/D�KLVWRULD�UHYHOD�ODV�IDFHWDV�KXPDQtVWLFDV�GHO�FRQRFLPLHQWR�PDWHPiWLFR��

����/D�KLVWRULD�GD�D�ORV�PDHVWURV�XQD�JXtD�SDUD�OD�HQVHxDQ]D��



��

(O�FXDUWR�DUJXPHQWR�GH�/LX��UHODFLRQDGR�FRQ�OD�QDWXUDOH]D�KXPDQD�GH�KDFHU�\�VDEHU�PDWHPiWLFDV��

HV� XQR� GH� ORV� PiV� SRSXODUHV� HQ� ORV� GLDULRV� GH� ORV� SURIHVRUHV�� 3RU� HMHPSOR�� 0DUVKDOO� \� 5LFK�

GLMHURQ�OR�VLJXLHQWH���

³/D� KLVWRULD� WLHQH� XQ� SDSHO� YLWDO� TXH� GHVHPSHxDU� HQ� ODV� DXODV� GH� PDWHPiWLFDV� GH� KR\��

3HUPLWH� D� ORV� HVWXGLDQWHV� \� SURIHVRUHV� SHQVDU� \� KDEODU� VREUH� PDWHPiWLFDV� GH� PDQHUD�

VLJQLILFDWLYD�� 'HVPLWLILFD� ODV� PDWHPiWLFDV� DO� PRVWUDU� TXH� VRQ� FUHDFLyQ� GH� ORV� VHUHV�

KXPDQRV´��0DUVKDOO�	�5LFK�������´��

7HQLHQGR�HQ�FXHQWD�OD�LQIOXHQFLD�GH�ORV�OLEURV�GH�WH[WR�GH�PDWHPiWLFDV�HQ�OD�FRQILJXUDFLyQ�GH�OD�

HQVHxDQ]D� \� HO� DSUHQGL]DMH�� XQD� IRUPD� SRVLEOH� GH� LQIOXLU� HQ� HO� SHQVDPLHQWR� \� OD� SUiFWLFD�

SHGDJyJLFD� GH� ORV� GRFHQWHV� UHODFLRQDGRV� FRQ� HO� XVR� GH� OD� KLVWRULD� HV� LQFOXLU� LQIRUPDFLyQ�

UHODFLRQDGD�FRQ� OD�KLVWRULD�HQ� ORV� OLEURV�GH�WH[WR��0XFKRV�DUWtFXORV�GH� LQYHVWLJDFLyQ�DQDOL]DQ� OD�

FDQWLGDG� \� FDOLGDG� GH� OD� KLVWRULD� LQFOXLGD� HQ� ORV� OLEURV� GH� WH[WR� GH�PDWHPiWLFDV� �3DUN�	� -DQJ��

������&KDQJ��������-X��0RRQ�	�6RQJ��������6FKRUFKW���������

�



��
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$� OR� ODUJR� GH� OD� KLVWRULD�� ORV� PDWHPiWLFRV� HQ� GLIHUHQWHV� SDtVHV� \� FXOWXUDV� KDQ� IRUPXODGR� XQ�

LPSUHVLRQDQWH� Q~PHUR� GH� SUREOHPDV��'H�KHFKR�� ORV� YLHMRV� OLEURV�PDWHPiWLFRV� VRQ� LQWHUHVDQWHV�

FROHFFLRQHV�GH�SUREOHPDV��GHVGH�HO�OLEUR�FKLQR�³1XHYH�FDStWXORV�VREUH�HO�DUWH�PDWHPiWLFR´�KDVWD�

ODV�REUDV�³0pWULFD´�R�³*HRPpWULFD´�GH�+HUyQ���

0XFKRV� GH� HVRV� SUREOHPDV� VH� UHODFLRQDEDQ� FRQ� ODV� VLWXDFLRQHV� HFRQyPLFDV� �iUHD� GH� WHUUHQRV��

UHSDUWR� GH� JDQDQFLDV� FRPSDxtDV�� LQWHUHVHV� VREUH� ORV� SUpVWDPRV�«��� $GLFLRQDOPHQWH�� ORV�

PDWHPiWLFRV� IRUPXODEDQ� ORV� SUREOHPDV� TXH� VH� UHIHUtDQ� D� ORV� Q~PHURV� \� VXV� UHODFLRQHV� \� ORV�

³SUREOHPDV� UHFUHDWLYRV´� XVXDOPHQWH� HQ� XQ� FRQWH[WR� SRFR� UHDOLVWD� R� IDQWiVWLFR�� (VWRV� ~OWLPRV�

SUREOHPDV�� TXH� D� YHFHV� SDUHFtDQ� HQLJPiWLFRV�� QR� WHQtDQ� QLQJ~Q� YDORU� SUiFWLFR� VLQR� UHIOHMDEDQ�

DOJXQRV�SDWURQHV�PDWHPiWLFRV�TXH�VH�WLHQHQ�TXH�GHVFXEULU�SDUD�SRGHU�UHVROYHUORV��

<D� H[LVWHQ� YDULRV� OLEURV� FRQ� ODV� VHOHFFLRQHV� GH� ORV� SUREOHPDV� KLVWyULFRV� FX\R� REMHWLYR� HV�

SURSRUFLRQDU� D� ORV� GRFHQWHV� ORV� PDWHULDOHV� SDUD� HQULTXHFHV� VX� HQVHxDQ]D� \� UHYHODU� D� ORV�

HVWXGLDQWHV� YDULDV� IDFHWDV� LQWHUHVDQWHV� GH� ODV� PDWHPiWLFDV� TXH� ORV� SXHGHQ� PRWLYDU�� %DVWD�

PHQFLRQDU�GRV�HMHPSORV��

³([SHGLFLRQHV�PDWHPiWLFDV��/D�DYHQWXUD�GH�ORV�SUREOHPDV�PDWHPiWLFRV�D�WUDYpV�GH�OD�

+LVWRULD´�GH�6ZHW]��������\��

³+LVWRULFDO�PRGXOHV�IRU�WKH�WHDFKLQJ�DQG�OHDUQLQJ�RI�PDWKHPDWLFV´�GH�.DW]�\�0LFKDORZL]�

��������



���

(O� SULPHU� OLEUR� �6ZHW]�� ������ HV� XQD� YDOLRVD� VHOHFFLyQ� TXH� FRQWLHQH� PiV� GH� TXLQLHQWRV�

SUREOHPDV�GH�GLIHUHQWHV�WLHPSRV�\�FXOWXUDV��GHVGH�%DELORQLD��YLHMR�(JLSWR��&KLQD��,QGLD��*UHFLD��

$UDELD� KDVWD� OD� ,WDOLD� GH� 5HQDFLPLHQWR� \� OD� ,QJODWHUUD� YLFWRULDQD��� 0HGLDQWH� WDOHV� SUREOHPDV��

6ZHW]� YLUWXRVDPHQWH� LOXVWUD� OD� KLVWRULD� \� GHVDUUROOR� GH� ODV�PDWHPiWLFDV� HQ� WRGR� HO�PXQGR��/RV�

OHFWRUHV� VH� HQWHUDQ� GH� ORV� GLVWLQWRV� FRQRFLPLHQWRV� PDWHPiWLFRV� TXH� SRVHtD� FDGD� FXOWXUD� \� GHO�

PRGR� HQ� TXH� OOHJDURQ� D� FRQVHJXLUORV�� (O� OLEUR� SURSRUFLRQD� D� ORV� SURIHVRUHV� DFWXDOHV� GH�

PDWHPiWLFDV�XQ�PRGR�PDUDYLOORVR�GH�LQWURGXFLU�XQDV�PDWHPiWLFDV�LQWHUFXOWXUDOHV�HQ�ODV�DXODV�GH�

OD�HVFXHOD�VHFXQGDULD��HO�EDFKLOOHUDWR�\�OD�XQLYHUVLGDG��

(O�VHJXQGR�OLEUR��.DW]�	�0LFKRORZL]��������FRQWLHQH����PyGXORV�TXH�FRQVLVWHQ�HQ�XQD�VHULH�GH�

DFWLYLGDGHV�GLVHxDGDV�SDUD�GHPRVWUDU�HO�XVR�GH�OD�KLVWRULD�GH�ODV�PDWHPiWLFDV�HQ�OD�HQVHxDQ]D�GH�

ODV�PDWHPiWLFDV��/RV�REMHWLYRV�GH�ORV�PyGXORV�VRQ�SHUPLWLU�D�ORV�HVWXGLDQWHV��

�D��GHVDUUROODU�XQD�FRPSUHQVLyQ�PXFKR�PiV�ULFD�GH�ODV�PDWHPiWLFDV�\�VXV�DSOLFDFLRQHV�DO�YHU�

ORV�PLVPRV�IHQyPHQRV�GHVGH�P~OWLSOHV�SHUVSHFWLYDV�PDWHPiWLFDV��

�E��FRPSUHQGHU� ORV� DQWHFHGHQWHV� KLVWyULFRV� \� ODV� FRQH[LRQHV� HQWUH� ODV� LGHDV� KLVWyULFDV� TXH�

FRQGXFHQ�DO�GHVDUUROOR�GH�ODV�PDWHPiWLFDV��

�F��YHU�FyPR�HYROXFLRQDURQ�ORV�FRQFHSWRV�PDWHPiWLFRV�GXUDQWH�SHUtRGRV�GH�WLHPSR��

�G��UHFRQRFHU�\�XVDU�FRQH[LRQHV�HQWUH�LGHDV�PDWHPiWLFDV��

�H��FRPSUHQGHU�FyPR�ODV�LGHDV�PDWHPiWLFDV�VH�LQWHUFRQHFWDQ�\�VH�FRPSOHPHQWDQ�HQWUH�Vt�SDUD�

SURGXFLU�XQ�WRGR�FRKHUHQWH��

$GHPiV��ORV�REMHWLYRV�GH�ODV�PRGDOLGDGHV�VRQ��

�I�� EULQGDU�D�ORV�HVWXGLDQWHV�RSRUWXQLGDGHV�SDUD�DSOLFDU�VX�FRQRFLPLHQWR�GH�ODV�PDWHPiWLFDV�D�

GLYHUVDV�VLWXDFLRQHV�\�SUREOHPDV�FRQFUHWRV�HQ�XQ�FRQWH[WR�KLVWyULFR��



���

�J��GHVDUUROODU�HQ�ORV�HVWXGLDQWHV�XQD�DSUHFLDFLyQ�GH�OD�KLVWRULD�UHODFLRQDGD�FRQ�HO�GHVDUUROOR�

GH�GLIHUHQWHV�FRQFHSWRV�PDWHPiWLFRV��

�K��OOHYDU� D� ORV� HVWXGLDQWHV� D� UHFRQRFHU� \� DSOLFDU� ODV�PDWHPiWLFDV� HQ� FRQWH[WRV� IXHUD� GH� ODV�

PDWHPiWLFDV��

7DPELpQ�H[LVWHQ�ORV�GLVHxRV�GH�ODV�VHFXHQFLDV�GH�DSUHQGL]DMH�HQ�TXH�VH�SURPXHYH�OD�UHVROXFLyQ�

GH� SUREOHPDV� PHGLDQWH� ORV� SUREOHPDV� KLVWyULFRV�� 8Q� HMHPSOR� HV� OD� VHFXHQFLD� GH� WUHV� SDVRV��

SURSXHVWD�SRU�0HDYLOOD�\�)ORUHV���������

x� (Q�HO�SULPHU�SDVR��VH�SUHVHQWD�OD�IRUPXODFLyQ�RULJLQDO�GH�XQ�SUREOHPD�YHUEDO�WRPDGR�GH�

XQ� YLHMR� OLEUR� GH� PDWHPiWLFDV�� 'HVSXpV� GH� WUDQVIRUPDFLyQ� GH� OD� IRUPXODFLyQ� GHO�

SUREOHPD� HQ� HO� OHQJXDMH� DFWXDO�� ORV� HVWXGLDQWHV� GHEHQ� UHVROYHU� HO� SUREOHPD�� XVDQGR� OD�

HVWUDWHJLD�TXH�OHV�SDUHFH�DGHFXDGD��

x� (Q�HO�VHJXQGR�SDVR��VH�SUHVHQWD�OD�VROXFLyQ�RULJLQDO�XVDGD�SRU�HO�DXWRU�GHO�SUREOHPD��/RV�

HVWXGLDQWHV�DQDOL]DQ�OD�HVWUDWHJLD�GH�WDO�VROXFLyQ�XVDQGR�KHUUDPLHQWDV�DGHFXDGDV�����

x� (Q�HO� WHUFHU�SDVR�� ORV�HVWXGLDQWHV�FRPSDUDQ�\�HYDO~DQ� ODV�GRV�HVWUDWHJLDV��OD�SURSLD�\� OD�

RULJLQDO��\�VDFDQ�VX�FRQFOXVLyQ��

/RV� WUHV� SDVRV� VH� UHDOL]DQ� SULPHUR� HQ� JUXSRV� GH� FXDWUR� HVWXGLDQWHV�� 'HVSXpV� ORV� JUXSRV�

FRPSDUWHQ�VXV�VROXFLRQHV�\�FRQFOXVLRQHV�FRQ�WRGD�OD�FODVH���

%HQ�&KDLP��6KDOLWLQ�\�6WXSHO��������DUJXPHQWDQ�TXH�UHVROYHU�SUREOHPDV�PDWHPiWLFRV�GH�KLVWRULD�

HQ�IRUPD�GH�DFHUWLMRV�IRPHQWD�HO�SHQVDPLHQWR�RULJLQDO��OD�FUHDWLYLGDG�\�HO�UD]RQDPLHQWR�LQWXLWLYR�

TXH� D�PHQXGR� DEDUFD� GLIHUHQWHV� FDPSRV� GH� HVWXGLR� \� OD� E~VTXHGD� GH�PpWRGRV� GH� VROXFLyQ� QR�



���

FRQYHQFLRQDOHV��$GHPiV��\�QR�PHQRV�LPSRUWDQWH��ORV�DFHUWLMRV�\�DFHUWLMRV�PDWHPiWLFRV�UHYHODQ�OD�

ULTXH]D��OD�EHOOH]D�\�OD�VDELGXUtD�TXH�HQFDUQDQ�ODV�PDWHPiWLFDV��

$GHPiV�� %HQ�&KDLP�� 6KDOLWLQ� \� 6WXSHO� ������� DJUHJDQ� TXH� ORV� URPSHFDEH]DV� \� ORV� MXHJRV�

PDWHPiWLFRV� VRQ� KHUUDPLHQWDV� IDQWiVWLFDV� SDUD� FDSDFLWDU� D� ORV� HVWXGLDQWHV� SDUD� TXH� VHDQ�

SHQVDGRUHV�PDWHPiWLFRV�FUHDWLYRV��'HEHQ�DOHQWDU�D�ORV�HVWXGLDQWHV�D�KDFHU�OR�VLJXLHQWH��

��GDU�VHQWLGR�D�ORV�SUREOHPDV�\�SHUVHYHUDU�HQ�UHVROYHUORV��

��UD]RQDU�GH�IRUPD�DEVWUDFWD�\�FXDQWLWDWLYD��

��XVDU�KHUUDPLHQWDV�DSURSLDGDV�HVWUDWpJLFDPHQWH��

��EXVFDU�\�KDFHU�XVR�GH�OD�HVWUXFWXUD��

��EXVFDU�OD�UHJXODULGDG�HQ�HO�UD]RQDPLHQWR�UHSHWLGR��

'RV�HVWXGLRV�H[SHULPHQWDOHV�SUHYLRV�FRQ�ORV�SUREOHPDV�KLVWyULFRV��

.DSRIX�\�.DSRIX���������HQ�XQ�HVWXGLR�GH�FDVR�FRQ�ODV�DOXPQDV�GHO�JUDGR�RQFH��KDQ�HQFRQWUDGR�

TXH� OD� LQFOXVLyQ� GH� ORV� DVSHFWRV� KLVWyULFRV� GHO� 7HRUHPD� GH� 3LWiJRUDV� FDWDOL]y� SHUFHSFLRQHV�

SRVLWLYDV�GH�ODV�DOXPQDV�VREUH�HO�7HRUHPD�\�ODV�PDWHPiWLFDV�HQ�JHQHUDO��/RV�FDPELRV�QRWDEOHV�HQ�

VXV� SHUFHSFLRQHV� LQFOX\HURQ� DILUPDFLRQHV� GH� XQ� PD\RU� QLYHO� GH� PRWLYDFLyQ� \� XQD� PHMRUD�

FRQIHVDGD� HQ� OD� SUHSDUDFLyQ� SDUD� DERUGDU� WDUHDV� GHVDILDQWHV� TXH� LQYROXFUDQ� HO� 7HRUHPD� GH�

3LWiJRUDV�� /DV� DOXPQDV�� WDPELpQ�� DOXGLHURQ� D� XQD� PD\RU� FRQILDQ]D� HQ� HO� PDQHMR� GH� SUXHEDV��

GLVIUXWDURQ� KDFLHQGR� VXV� SURSLRV� GHVFXEULPLHQWRV� \� UHVROYLHURQ� SUREOHPDV� PDWHPiWLFRV� HQ�

JHQHUDO��



���

'HPDWWq�\�)XULQJKHWWL��������UHDOL]DURQ��FRQ�ORV�HVWXGLDQWHV� LWDOLDQRV�GHO�QRYHQR�JUDGR��HO�PiV�

UHFLHQWH� H[SHULPHQWR� HQ� HO� XVR� GH� OD� KLVWRULD� SDUD� WUDEDMDU� HQ� OD� UHVROXFLyQ� GH� SUREOHPDV� \� OD�

UHODFLyQ� HQWUH� OD� DULWPpWLFD� \� HO� iOJHEUD�� 8WLOL]DURQ� ��� SUREOHPDV� GH� WUDWDGRV� LWDOLDQRV� GH�

DULWPpWLFD�\�iOJHEUD�DSDUHFLGRV�HQ�OD�(GDG�0HGLD�\�HO�5HQDFLPLHQWR��/RV�HVWXGLDQWHV�WHQtDQ�TXH�

UHVROYHU�ORV�SUREOHPDV�\�H[SUHVDU�VXV�LPSUHVLRQHV�\�FRPHQWDULRV���

/RV� DXWRUHV� FHQWUDURQ� VX� DQiOLVLV� GH� ORV� UHVXOWDGRV� HQ� ���� ODV� HVWUDWHJLDV� LPSOHPHQWDGDV� HQ� OD�

UHVROXFLyQ�GH�ORV�SUREOHPDV��FRQ�HVSHFLDO�UHIHUHQFLD�DO�XVR�GH�OD�DULWPpWLFD�\�HO�iOJHEUD��\�HQ�����

OD� SHUFHSFLyQ� GHO� DVSHFWR� FXOWXUDO� TXH� HVWRV� SUREOHPDV� LQWURGXFHQ� HQ� HO� DFHUFDPLHQWR� GH� ORV�

HVWXGLDQWHV�D�ODV�PDWHPiWLFDV���

/RV� KDOOD]JRV� PXHVWUDQ� ODV� GLILFXOWDGHV� GH� DOJXQRV� HVWXGLDQWHV� HQ� WHPDV�� FRPR� IUDFFLRQHV� \�

SURSRUFLRQDOLGDG� GLUHFWD�� TXH� GHEHUtDQ� KDEHU� VLGR� DGTXLULGRV� HQ� DxRV� HVFRODUHV� DQWHULRUHV��

&RPELQDU�HO�XVR�GH�OD�KLVWRULD�FRQ�DVSHFWRV�GH�LQYHVWLJDFLyQ�HQ�HGXFDFLyQ�PDWHPiWLFD�SHUPLWLy�D�

'HPDWWq� \� )XULQJKHWWL� HVER]DU� DOJXQDV� LPSOLFDFLRQHV� GLGiFWLFDV� UHODFLRQDGDV� FRQ� HO� XVR� GH� OD�

KLVWRULD��

'HELGR� D� VX� UHODFLyQ� FRQ� HO� SUREOHPD� TXH� VH� WUDWD� HQ� HVWD� WHVLV�� HV� LQIRUPDWLYR� FLWDU�

IRUPXODFLRQHV� \� VROXFLRQHV� HVWXGLDQWLOHV� GH� GRV� SUREOHPDV� TXH� XVDURQ� 'HPDWWq� \� )XULQJKHWWL�

��������

3UREOHPD���

8Q� VHxRU� WLHQH� XQ� VLUYLHQWH� \� OR� PDQGD� D� XQ� MDUGtQ� D� UHFRJHUOH� �� PDQ]DQDV�� SHUR� OH�

DGYLHUWH��³(QFRQWUDUiV�WUHV�FRQVHUMHV��\�FDGD�XQR�WH�SHGLUi�OD�PLWDG�GH�WRGDV�ODV�PDQ]DQDV�

TXH�WLHQHV� \�GRV�PiV�GH� ODV�TXH� WH�TXHGDQ��GHVSXpV�GH� OD�GLYLVLyQ� >HV�GHFLU��GHVSXpV�GH�



���

KDEHU�WRPDGR�OD�PLWDG@´��3UHJXQWR��¢FXiQWDV�PDQ]DQDV�UHFRJLy�DO�SULQFLSLR�GH�WDO�PDQHUD�

TXH�DO�ILQDO�OH�TXHGDURQ�VLHWH"�

6ROXFLRQHV� HVWXGLDQWLOHV�� �� FRUUHFWDV�� �� LQFRUUHFWD� ��� �� FRUUHFWDV� FRQ� H[SOLFDFLyQ�

LQFRUUHFWD�R�LQFRPSOHWD��

3UREOHPD���

$OJXLHQ� SDVD� SRU� �� SXHUWDV� \� HQ� FDGD� SXHUWD� GHMD� ���� GHO� GHQDULR� TXH� OOHYD�� \� RWURV� ��

GHQDULRV�� $O� ILQDO� VH� HQFXHQWUD� FRQ� ��� GHQDULRV�� 6H� GHEH� VDEHU� FRQ� FXiQWRV� GHQDULRV�

FRPHQ]y��

6ROXFLRQHV�HVWXGLDQWLOHV����FRUUHFWDV�����LQFRUUHFWDV��
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/HRQDUGR�GH�3LVD��)LJXUD�������QDFLy�HQ�3LVD��,WDOLD��HQ�HO�DxR�������/D�PLVPD�FLXGDG�PXULy�HQ�

HO�DxR��������

)LJXUD�����/HRQDUGR�GH�3LVD�������±��������

�

/HRQDUGR� GH� 3LVD�� WDPELpQ�� VH� FRQRFH� FRPR� /HRQDUGR� 3LVDQR��/HRQDUGR� %LJROOR�

3LVDQR��/HRQDUGR� HO� YLDMHUR� GH� 3LVD�� R�� VLPSOHPHQWH�� FRPR�)LERQDFFL�� eO� IXH� XQ� PDWHPiWLFR�

LWDOLDQR��FRQVLGHUDGR�SRU�DOJXQRV�FRPR��HO�PDWHPiWLFR�RFFLGHQWDO�GH�PD\RU�WDOHQWR�GH�OD�(GDG�

0HGLD���'LIXQGLy�HQ�(XURSD�OD�XWLOLGDG�SUiFWLFD�GH�ORV�VLVWHPD�GH�QXPHUDFLyQ�LQGR�DUiELJR�FRPR�

VXSHULRU�D�OD�DQWHV�XVDGD�QXPHUDFLyQ�URPDQD��

6X�LQIOXHQFLD�HQ�HO�SHQVDPLHQWR�PDWHPiWLFR�\�OD�HQVHxDQ]D�GH�ODV�PDWHPiWLFDV��D�OR�ODUJR�GH�ORV�

VLJORV� SRVWHULRUHV�� IXH� HQRUPH�� SXHV� PXFKRV� DXWRUHV� XVDEDQ� VXV� SUREOHPDV� \� VROXFLRQHV� R� ORV�

UHIRUPXODEDQ�� GH�PDQHUD� VLPSOLILFDGD� R� FRPSOLFDGD�� 6LQ� HPEDUJR�� KR\�)LERQDFFL� VH� UHODFLRQD�

IUHFXHQWHPHQWH�VRODPHQWH�FRQ�OD�VXFHVLyQ�QXPpULFD�TXH�OOHYD�VX�QRPEUH��

6X� REUD� SULQFLSDO� HV� ³/LEHU� $EDFL´�� HVFULWD� HQ� ������ 6X� WUDGXFFLyQ� DO� LQJOpV� �)LJXUD� ����� VH�

SXEOLFy�����DxRV�GHVSXpV��6LJOHU���������

)LJXUD�����/D�SRUWDGD�GH�OD�WUDGXFFLyQ�LQJOHVD�GH�/LEHU�$EDFL�GH�)LERQDFFL��



���

�

8QD�VHOHFFLyQ�GH�SUREOHPDV�\�VX�VROXFLyQ�GH�³/LEHU�$EDFL´�HQ�HVSDxRO�FRQ�HO�REMHWLYR�GH�XVDUORV�

HQ�OD�HQVHxDQ]D�IXH�SXEOLFDGD�HQ�DxR������SRU�8JDUWH���������&RPR�HMHPSORV��VH�SUHVHQWDQ�WUHV�

SUREOHPDV�GH�WDO�OLEUR��)LJXUDV����������\�������

)LJXUD�����(O�SUREOHPD�³���SiMDURV�SRU����GHQDULRV´��

�

)LJXUD�����(O�SUREOHPD�³'RV�VHUSLHQWHV´��

�

)LJXUD�����(O�SUREOHPD�³'RV�KRPEUHV�TXH�WUDQVSRUWDQ�ODQD´��



���

�

(VWXGLRV�H[SHULPHQWDOHV�SUHYLRV�FRQ�ORV�SUREOHPDV�GH�)LERQDFFL�

'HELGR�D�XQ�JUDQ�Q~PHUR�GH�SUREOHPDV�LQWHUHVDQWHV�IRUPXODGRV�\�UHVXHOWRV�HQ�HO�³/LEHU�$EDFL´��

QR�HV�XQD�VRUSUHVD�TXH�DOJXQRV�GH�HVRV�SUREOHPDV�VH�XVDEDQ�HQ�ORV�HVWXGLRV�H[SHULPHQWDOHV�FRQ�

ORV�HVWXGLDQWHV��(Q�VHJXLGD�YLHQHQ�XQRV�HMHPSORV��

7DVNLQ� \�FRODERUDGRUHV� �������XWLOL]DURQ�HO�SUREOHPD��'RV� WRUUHV�\�GRV�SiMDURV��GH�)LERQDFFL�

SDUD� H[SORUDU� ODV� KDELOLGDGHV� GH� ORV� HVWXGLDQWHV� SDUD� DSOLFDU� ORV� FXDWUR� SDVRV� GH� 3RO\D� HQ� OD�

UHVROXFLyQ�GH�SUREOHPDV��(O�SUREOHPD�VHOHFFLRQDGR�WHQtD�OD�VLJXLHQWH�IRUPXODFLyQ��

³'RV�WRUUHV��FX\DV�DOWXUDV�VRQ�GH����SDVRV�\����SDVRV��WLHQHQ�XQD�GLVWDQFLD�GH����SDVRV��

(QWUH�ODV�GRV�WRUUHV��KD\�XQD�IXHQWH�GRQGH�GRV�SiMDURV��YRODQGR�KDFLD�DEDMR�GHVGH�ODV�GRV�

WRUUHV�D�OD�PLVPD�YHORFLGDG��OOHJDUiQ�DO�PLVPR�WLHPSR��¢&XiO�HV�OD�GLVWDQFLD�GH�OD�IXHQWH�

GH�ODV�GRV�WRUUHV"´�

/D� KRMD� GH� WUDEDMR� HVWDED� FRPSXHVWD� SRU� ��� WDUHDV�� /DV� SULPHUDV� FLQFR� WDUHDV� WUDWDEDQ� GH�

FRPSUHQGHU�HO�SUREOHPD��/D�WDUHD�SHGtD�XQ�SODQ�GH�VROXFLyQ��OD���HUD�VREUH�OOHYDU�D�FDER�HO�SODQ��

\� ODV� WDUHDV� ��� �� \� ��� HUDQ� VREUH�PLUDU� KDFLD� DWUiV�� )LQDOPHQWH�� OD� XQGpFLPD� WDUHD� SHGtD� D� ORV�

HVWXGLDQWHV�TXH�SODQWHDUDQ�XQ�QXHYR�SUREOHPD��(O�HVWXGLR�VH�LPSOHPHQWy�FRQ����HVWXGLDQWHV�GH�

QRYHQR�JUDGR��



���

*LO�\�0DUWLQKR��������XWLOL]DURQ�HO�PLVPR�SUREOHPD�GH�³'RV�WRUUHV´�GH�)LERQDFFL�SDUD�IRPHQWDU�

ODV� KDELOLGDGHV� DUJXPHQWDWLYDV� GH� ORV� HVWXGLDQWHV� GH� RFWDYR� JUDGR�� 'HVFXEULHURQ� TXH� ORV�

HVWXGLDQWHV� XVDEDQ� GLIHUHQWHV� WLSRV� GH� DUJXPHQWRV� TXH� PRVWUDEDQ� GLIHUHQWHV� JUDGRV� GH�

IRUPDOLGDG� \� WLSRV� GH� UD]RQDPLHQWR�� /RV� HVWXGLDQWHV� H[SUHVDURQ� \� MXVWLILFDURQ� VXV� LGHDV� H�

LQWHUSUHWDURQ� \� FRPSUHQGLHURQ� ODV� RSLQLRQHV� TXH� VH� OHV� SUHVHQWDURQ�� /D� FRQFOXVLyQ� GH� *LO� \�

0DUWLQKR�IXH�TXH�OD�KLVWRULD�GH� ODV�PDWHPiWLFDV�GHPRVWUy�VHU�XQD�KHUUDPLHQWD�KDELOLWDGRUD�SDUD�

HO� DSUHQGL]DMH� GH� ODV� PDWHPiWLFDV�� SDUWLFXODUPHQWH� SDUD� OD� FRQVWUXFFLyQ� GH� XQD� FRPXQLGDG� GH�

GLVFXUVR�PDWHPiWLFR��HQ�OD�TXH�VH�UHIOHMy�HO�GHVDFXHUGR�PDWHPiWLFR��

-XiUH]��+HUQiQGH]�\�6OLVNR��������H[SORUDURQ�HO�GHVHPSHxR�GH�HVWXGLDQWHV�GH�VHFXQGDULD�HQ� OD�

UHVROXFLyQ�GHO�SUREOHPD�GH�ORV�³'RV�YLDMHURV´�GH�)LERQDFFL��

³+D\�GRV�KRPEUHV�TXH�VH�SURSRQHQ�KDFHU�XQ�YLDMH�ODUJR��\�XQR�KDUi����PLOODV�GLDULDV��(O�

RWUR�UHDOPHQWH�UHFRUUH���PLOOD�HO�SULPHU�GtD����PLOODV�HO�VHJXQGR����PLOODV�HO�WHUFHUR��\�DVt�

VXFHVLYDPHQWH�� VLHPSUH� XQD� PLOOD� PiV� DO� GtD� KDVWD� HO� ILQDO� FXDQGR� VH� HQFXHQWUDQ��

¢&XiQWRV�GtDV�QHFHVLWD�XQ�VHJXQGR�KRPEUH�SDUD�OOHJDU�DO�SULPHUR"´�

/RV� ��� HVWXGLDQWHV� TXH� SDUWLFLSDURQ� FRQ� p[LWR� HQ� HO� HVWXGLR� �FRPSOHWDQGR� WDUHDV� HQ� OD� KRMD� GH�

WUDEDMR��HVWDEDQ�HQWUHQDQGR�HQ�OD�)DFXOWDG�GH�&LHQFLDV�)tVLFR�0DWHPiWLFDV�GH�OD�%8$3�SDUD�XQD�

2OLPSLDGD�0DWHPiWLFD���

$OJXQRV�HVWXGLDQWHV�SXGLHURQ�DSOLFDU�OD�IyUPXOD�GH�*DXVV�\�UHVROYLHURQ�HO�SUREOHPD�PHGLDQWH�XQ�

HQIRTXH�DOJHEUDLFR��2WURV�HVWXGLDQWHV�SXGLHURQ�FDSWDU�XQD�FDUDFWHUtVWLFD�VLPSOH�\�VLPpWULFD�GH�OD�

VLWXDFLyQ�GHO�SUREOHPD�TXH�SHUPLWH�XQD�VROXFLyQ�DULWPpWLFD� IiFLO� VLQ�XVDU�iOJHEUD��3RU� OR�WDQWR��

£HVWRV�HVWXGLDQWHV��HQ�FLHUWR�VHQWLGR��VXSHUDURQ�D�)LERQDFFL�TXLHQ�SUHVHQWy�VRODPHQWH�XQD�RSDFD�

VROXFLyQ�DOJRUtWPLFD��

6LQ� HPEDUJR�� DOJXQRV� HVWXGLDQWHV� PRVWUDURQ� SRFD� FRPSUHQVLyQ� GHO� SUREOHPD� \� FRPHWLHURQ�



���

HUURUHV� GH� FiOFXOR� TXH� QR� VH� HVSHUDEDQ� GH� ORV� HVWXGLDQWHV� TXH� TXLHUHQ� SDUWLFLSDU� HQ� XQD�

2OLPSLDGD�0DWHPiWLFD��

8Q� HVWXGLR� PX\� FRPSOHMR� TXH� XWLOL]D� ORV� SUREOHPDV� GH� )LERQDFFL� FRQ� HVWXGLDQWHV�

SUHXQLYHUVLWDULRV� IXH�GLVHxDGR�\� UHDOL]DGR�SRU�0DUF�0R\RQ�HQ�)UDQFLD� ��������/RV�HVWXGLDQWHV�

SULPHUR�UHVROYLHURQ�HO�VLJXLHQWH�SUREOHPD��

³&LHUWR� KRPEUH� HQWUy� HQ� ³MDUGtQ� GH� SODFHU´� D� WUDYpV� GH� �� SXHUWDV�� \� WRPy� GH� DOOt� XQD�

FDQWLGDG�GH�PDQ]DQDV��&XDQGR�GHVHDED� LUVH� WHQtD�TXH�GDU�DO�SULPHU�SRUWHUR� OD�PLWDG�GH�

WRGDV� ODV� PDQ]DQDV� \� XQD� PiV�� $O� VHJXQGR� SRUWHUR� OH� GLR� OD� PLWDG� GH� ODV� PDQ]DQDV�

UHVWDQWHV� \� XQD� PiV�� /HV� GLR� D� ORV� RWURV� �� SRUWHURV� GH� PDQHUD� VLPLODU� \� TXHGy� XQD�

PDQ]DQD�SDUD�pO��6H�EXVFD�FXiQWDV�PDQ]DQDV�IXHURQ�ODV�TXH�UHFROHFWy�´�

'HVSXpV� GH� HVR�� VH� OHV� GLR� OD� VROXFLyQ� DOJRUtWPLFD� GH� )LERQDFFL� SDUD� VX� GLVFXVLyQ�� /XHJR�� VH�

SLGLy�D�ORV�HVWXGLDQWHV�TXH�UHVROYLHUDQ�XQ�SUREOHPD�HVWUXFWXUDOPHQWH�VLPLODU�HQ�HO�TXH�DO�KRPEUH�

OH�TXHGDED�XQD�PDQ]DQD�GHVSXpV�GH�SDVDU�����SXHUWDV��

)LQDOPHQWH�� ORV� HVWXGLDQWHV� FRPSDUDURQ� HO� SUREOHPD� ³0DQ]DQDV� HQ� HO� MDUGtQ� GH� SODFHU´� FRQ� HO�

SUREOHPD�GH�³8Q�KRPEUH�GH�QHJRFLRV´�GH�)LERQDFFL��

³&LHUWR� KRPEUH� VH� IXH� GH� QHJRFLRV� D� /XFFD� SDUD� REWHQHU� XQD� JDQDQFLD� TXH� GXSOLFy� VX�

GLQHUR��\�JDVWy�DOOt����GHQDULRV��/XHJR�SDUWLy�\�SDVy�SRU�)ORUHQFLD��DOOt�GREOy�VX�GLQHUR�\�

JDVWy����GHQDULRV��/XHJR� UHJUHVy�D�3LVD��GREOy�VX�GLQHUR�\� VH�SURSRQH�TXH�QR� OH�TXHGy�

QDGD��6H�EXVFD�FXiQWR�WHQtD�DO�SULQFLSLR�´�

&RPR�KDOOD]JR�LPSRUWDQWH�GHO�HVWXGLR��0R\RQ�LQIRUPy�OR�VLJXLHQWH��

³&XDQGR�ORV�DOXPQRV�VH�LQYROXFUDURQ�FRQ�OD�IXHQWH��OD�PD\RUtD�GH�HOORV�WHQtDQ�SUHJXQWDV�

�VREUH� WHUPLQRORJtD� R� VREUH� SURFHGLPLHQWRV� PDWHPiWLFRV�� VLPLODUHV� D� ODV� TXH� KDUtD� XQ�



���

KLVWRULDGRU�SURIHVLRQDO�GH�ODV�PDWHPiWLFDV��HVSHFLDOPHQWH�FXDQGR�FRPSDUDEDQ�GLIHUHQWHV�

VROXFLRQHV�KLVWyULFDV�FRQ� ODV�SURSLDV��(V��SDUD�Pt��XQD�JUDQ�RSRUWXQLGDG�SDUD�GHVDUUROODU�

HO�SHQVDPLHQWR�FUtWLFR�GH�ORV�DOXPQRV�´�

�



���

&DStWXOR���

0$5&2�0(72'2/Ï*,&2�

(O�REMHWLYR�GH�HVWD�LQYHVWLJDFLyQ�SLORWR�IXH�FRQRFHU�HO�GHVHPSHxR�GH�GRV�JUXSRV�GH�DOXPQRV�GH�

VHFXQGDULD�HQ�0p[LFR�DO�UHVROYHU�HO�SUREOHPD�KLVWyULFR�³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GH�SODFHU´�

IRUPXODGR�SRU�)LERQDFFL��(O�PLVPR�SUREOHPD�IXH�XVDGR�SRU�0DUF�0R\RQ�HQ�VX�LQYHVWLJDFLyQ�HQ�

)UDQFLD��0R\RQ���������'HPDWWq�\�)XULQJKHWWL��������XVDURQ�XQ�SUREOHPD�VLPLODU�\�VLPSOLILFDGR�

�WUHV�HQ�OXJDU�GH�VLHWH�SXHUWDV��FRQ�DOXPQRV�LWDOLDQRV����

³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GHO�SODFHU��

8Q�KRPEUH�HQWUD�DO�-DUGtQ�GHO�SODFHU�D� WUDYpV�GH���SXHUWDV�\�WRPD�DOOt�XQ�FLHUWR�Q~PHUR�GH�

PDQ]DQDV��3DUD�VDOLU�GHEH�SDJDU�D�ORV�JXDUGLDQHV�GH�FDGD�SXHUWD��$O�SULPHU�JXDUGLiQ�OH�GD�OD�

PLWDG� GH� ODV� PDQ]DQDV� TXH� OOHYD� PiV� XQD�� $O� VHJXQGR� JXDUGLiQ� OH� GD� OD� PLWDG� GH� ODV�

PDQ]DQDV� TXH� OH� TXHGDQ�PiV� XQD��+DFH� OR�PLVPR� FRQ� ORV� JXDUGLDQHV� GH� FDGD� XQD� GH� ODV�

FLQFR� SXHUWDV� TXH� OH� IDOWDQ�� &XDQGR� VDOH� GH� OD� VpSWLPD� SXHUWD�� OH� TXHGD� XQD� PDQ]DQD��

¢&XiQWDV�PDQ]DQDV�KDEtD�WRPDGR�HQ�XQ�SULQFLSLR"´�

&RPR� HQ� DOJXQRV� GH� VXV� RWURV� SUREOHPDV�� )LERQDFFL� SUHVHQWy� GRV� VROXFLRQHV�� /D� SULPHUD�

VROXFLyQ��TXH�XVD�HO�UD]RQDPLHQWR�DULWPpWLFR��HV�OD�VLJXLHQWH��

³/D�PDQ]DQD� TXH� OH� TXHGy� D� pO� VH� OD� DJUHJDV� D� OD� PDQ]DQD� TXH� OH� GLR� DO� ~OWLPR� SRUWHUR��

+DEUi���TXH�GXSOLFDV��VHUiQ����\�WHQtD�WDQWRV�FXDQGR�OOHJy�DO�~OWLPR�SRUWHUR��$�HVWR�VH�VXPD�

OD�PDQ]DQD� TXH� OH� GLR� DO� VH[WR� SRUWHUR��+DEUi� �� TXH� GXSOLFDV� \� VHUiQ� ����eVWRV� TXHGDURQ�

GHVSXpV�GH�TXH�GHMy���SXHUWDV��$�HVWR�VH�VXPD�OD�PDQ]DQD�GHO�TXLQWR�SRUWHUR��+DEUi����TXH�

GREODUiV�\�VHUiQ����D�ORV�TXH�OH�VXPDV�OD�PDQ]DQD�TXH�OH�GLR�DO�FXDUWR�SRUWHUR��+DEUi����TXH�

GREOHV�\�VHUiQ�����$�HVRV�OHV�VXPDV�OD�PDQ]DQD�TXH�OH�GLR�DO�WHUFHU�SRUWHUR��+DEUi����TXH�DO�

GXSOLFDU��KDEUi�����$�HVDV�OHV�VXPDV�OD�PDQ]DQD�TXH�OH�GLR�DO�VHJXQGR�SRUWHUR��+DEUi����TXH�



���

GXSOLFDV� \� VHUiQ� ����� $� HVDV� VXPDV� OD� GLR� TXH� GLR� HQ� OD� SULPHUD� SXHUWD�� \� GREODV� HVWD�

FDQWLGDG�� +DEUi� ���� \� HVWH� WRWDO� HV� HO� Q~PHUR� GH� PDQ]DQDV�� $Vt� LQYLUWLHQGR� HO� RUGHQ�

SURSXHVWR�SRGUiV�UHVROYHU�FXDOTXLHU�SUREOHPD�VLPLODU��6LJOHU��������S������´�

(Q�OD�VHJXQGD�VROXFLyQ�)LERQDFFL�XVDED�HO�UD]RQDPLHQWR�DOJHEUDLFR�YHUEDO�HQ�TXH�HO�GHVFRQRFLGR�

Q~PHUR�LQLFLDO�GH�ODV�PDQ]DQDV�OODPDED�³FRVD´��6X�YHUVLyQ�PRGHUQD��HQ�TXH�VH�XVD�HO�VtPEROR�[�

SDUD�OD�³FRVD´��IXH�IRUPXODGD�SRU�8JDUWH��������\�VH�SUHVHQWD�HQ�OD�)LJXUD������

)LJXUD�����/D�VROXFLyQ�DOJHEUDLFD�GHO�SUREOHPD�³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GH�SODFHU´��8JDUWH��

�������

�

(Q� OD� LQYHVWLJDFLyQ� SDUWLFLSDEDQ�� GH� PDQHUD� YROXQWDULD�� GRV� GLIHUHQWHV� JUXSRV� GH� DOXPQRV� GH�

VHFXQGDULD��FX\DV�HGDGHV�RVFLODEDQ�HQWUH����\����DxRV���

(O� SULPHU� JUXSR� IRUPDEDQ� ��� DOXPQRV� FRQ� HO� LQWHUpV� H[SUHVDGR� HQ� ODV� PDWHPiWLFDV� \� TXH� VH�

HVWDEDQ�SUHSDUDQGR�HQ�OD�)DFXOWDG�GH�&LHQFLDV�)tVLFR�0DWHPiWLFDV�GH�OD�%HQHPpULWD�8QLYHUVLGDG�



���

GH�3XHEOD�SDUD�OD�ROLPSLDGD�GH�PDWHPiWLFDV��(VRV�DOXPQRV�VH�OODPDUiQ�³DOXPQRV�ROtPSLFRV´��6X�

DFUyQLPR�HQ�OD�SUHVHQWDFLyQ�GH�ORV�UHVXOWDGRV�VHUi�$2��

(O� VHJXQGR� JUXSR� IRUPDEDQ� ���� DOXPQRV� VLQ� HO� LQWHUpV� H[SUHVDGR� HQ� ODV� PDWHPiWLFDV�� (VRV�

DOXPQRV�VH�OODPDUiQ�³DOXPQRV�UHJXODUHV´��6X�DFUyQLPR�VHU�³$5´���

/DV�SUHJXQWDV�GH�HVWD�LQYHVWLJDFLyQ�HUDQ����

¢4Xp�HVWUDWHJLDV�GH�VROXFLyQ�XVDQ�ORV�DOXPQRV�GH�VHFXQGDULD�DO�UHVROYHU�FRUUHFWDPHQWH�HO�

SUREOHPD�³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GH�SODFHU´"�

¢4Xp� WDQWR� FXPSOHQ� ORV� DOXPQRV� GH� VHFXQGDULD� FRQ� ORV� UXEURV� GHO� LQVWUXPHQWR� GH�

LQYHVWLJDFLyQ"��

¢&XiOHV�VRQ�ODV�VROXFLRQHV�LQFRUUHFWDV�PiV�IUHFXHQWHV"�

(O�LQVWUXPHQWR�GH�LQYHVWLJDFLyQ�VH�SUHVHQWD�HQ�OD�)LJXUD�������

)LJXUD�����(O�LQVWUXPHQWR�XVDGR�HQ�OD�LQYHVWLJDFLyQ���

/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GHO�SODFHU��

8Q�KRPEUH�HQWUD�DO�-DUGtQ�GHO�SODFHU�D� WUDYpV�GH���SXHUWDV�\�WRPD�DOOt�XQ�FLHUWR�Q~PHUR�GH�

PDQ]DQDV��3DUD�VDOLU�GHEH�SDJDU�D�ORV�JXDUGLDQHV�GH�FDGD�SXHUWD��$O�SULPHU�JXDUGLiQ�OH�GD�OD�

PLWDG� GH� ODV� PDQ]DQDV� TXH� OOHYD� PiV� XQD�� $O� VHJXQGR� JXDUGLiQ� OH� GD� OD� PLWDG� GH� ODV�

PDQ]DQDV� TXH� OH� TXHGDQ�PiV� XQD��+DFH� OR� PLVPR� FRQ� ORV� JXDUGLDQHV� GH� FDGD� XQD� GH� ODV�

FLQFR� SXHUWDV� TXH� OH� IDOWDQ�� &XDQGR� VDOH� GH� OD� VpSWLPD� SXHUWD�� OH� TXHGD� XQD� PDQ]DQD��

¢&XiQWDV�PDQ]DQDV�KDEtD�WRPDGR�HQ�XQ�SULQFLSLR"�

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ�

WLHQHV�SDUD�UHVROYHU�HO�SUREOHPD��



���

�

�

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

�

�

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�BBBBBBBB�PDQ]DQDV��

�

�

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

/RV�REMHWLYRV�GH�ORV�UXEURV��D��\�G��VRQ�H[SORUDU� ODV�FDUDFWHUtVWLFDV�UHDOHV�GHO�GHVHPSHxR�GH�ORV�

DOXPQRV�GH�VHFXQGDULD�HQ�ORV�GRV�SDVRV�LPSRUWDQWHV�GH�ORV�FRQRFLGRV�FXDWUR�SDVRV�GH�3RO\D�HQ�OD�

UHVROXFLyQ�GH�SUREOHPDV�GH�PDWHPiWLFDV��3RO\D���������

�



���

&DStWXOR���

5(68/7$'26�<�68�,17(535(7$&,Ï1�

&RQVLGHUDFLRQHV�JHQHUDOHV�

(O�SULPHU�SDVR�HQ� OD� LQYHVWLJDFLyQ� IXH�GHWHUPLQDU�FXiOHV� VHUtDQ� ODV� KRMDV�DFHSWDEOHV�GH� WUDEDMR�

TXH� OOHQDURQ� ORV� DOXPQRV�� 6H� GHFLGLy� DFHSWDU� VRODPHQWH� ODV� KRMDV� TXH� FRQWHQtDQ� OD� UHVSXHVWD�

H[SOtFLWD�HQ�UXEUR�F��GHO�LQVWUXPHQWR�GH�OD�LQYHVWLJDFLyQ��6H�HOLPLQDURQ�ODV�KRMDV�SDUD�TXH�H[LVWtD�

OD� VRVSHFKD� GH� TXH� OD� UHVSXHVWD� GDGD� HQ� HO� UXEUR� F�� IXH� FRSLDGD�� SRUTXH� HUD� OR� ~QLFR� TXH�

FRQWHQtDQ���

'H� WDO� PDQHUD� HO� Q~PHUR� UHVSXHVWDV� DFHSWDEOHV� SDUD� HO� DQiOLVLV� HQ� HO� JUXSR� GH� DOXPQRV�

ROtPSLFRV��GHVFRQWDQGR�ODV�YDFtDV������\�ODV�TXH�QR�SUHVHQWDQ�HO�UHVXOWDGR�R�QR�FRQWHVWDQ�HO�UXEUR�

F�������UHVXOWy�VHU�������������GH�ODV�KRMDV�UHYLVDGDV���

(Q�HO�JUXSR�GH� ORV�DOXPQRV� UHJXODUHV� VH�GHWHUPLQy�TXH�HO� Q~PHUR�GH� ODV� UHVSXHVWDV�DFHSWDEOHV�

IXHUD�GH������6H�GHVFRQWDURQ� ODV� KRMDV�YDFtDV� ����� ODV� KRMDV�TXH�QR�SUHVHQWDQ�HO� UHVXOWDGR�R�QR�

FRQWHVWDQ�HO� UXEUR�F�������\� ODV�KRMDV�FRQ� ODV� UHVSXHVWDV�FRSLDGDV� ������ �(VH�Q~PHUR�UHSUHVHQWD�

��������GH�ODV�KRMDV�HQWUHJDGDV��

/RV�DOXPQRV�SUHVHQWDURQ�XQ�Q~PHUR�VRUSUHQGHQWHPHQWH�JUDQGH�GH�UHVSXHVWDV�TXH�GLILHUHQ�GH�OD�

UHVSXHVWD� FRUUHFWD� SDUD� HO� Q~PHUR� LQLFLDO� GH� ODV� PDQ]DQDV�� ����� (Q� HO� JUXSR� GH� ORV� DOXPQRV�

ROtPSLFRV��HO�Q~PHUR�GH�ODV�UHVSXHVWDV�TXH�GLILHUHQ�GH�OD�UHVSXHVWD�FRUUHFWD�IXH�����(Q�HO�JUXSR�

GH� ORV�DOXPQRV� UHJXODUHV�� HO� Q~PHUR�GH� ODV� UHVSXHVWDV�TXH�GLILHUHQ�GH� OD� UHVSXHVWD�FRUUHFWD� IXH�

����

(Q� OR�TXH�VLJXH��DSDUWH�GH�OD�UHVSXHVWD�FRUUHFWD��VH�UHSRUWDQ��\�GHVSXpV�DQDOL]DQ��VRODPHQWH� ODV�

UHVSXHVWDV�GLIHUHQWHV�\�HUUyQHDV�VL�IXHURQ�SUHVHQWDGDV�SRU�OR�PHQRV�SRU�GRV�DOXPQRV���



���

3DUD� ORV� DOXPQRV� ROtPSLFRV�� HO� Q~PHUR� GH� WDOHV� UHVSXHVWDV� HV��� \� VXV� YDORUHV� \� SRUFHQWDMHV� VH�

SUHVHQWDQ�HQ�OD�7DEOD������

7DEOD�����(O�Q~PHUR�GH� ODV�UHVSXHVWDV�FRUUHFWDV�H� LQFRUUHFWDV�SUHVHQWDGDV�SRU�GRV�R�PiV�

DOXPQRV�ROtPSLFRV��

(O�YDORU�GH�OD�UHVSXHVWD� (O� Q~PHUR� GH� ORV� DOXPQRV�
TXH�OD�SUHVHQWDURQ�

(O� SRUFHQWDMH� FRQ� UHVSHFWR�
DO� Q~PHUR� GH� ODV� UHVSXHVWDV�
DFHSWDEOHV�

�����UHVSXHVWD�FRUUHFWD�� ��� ��������

���� �� �������

������ �� �������

/DV�UHVSXHVWDV�HUUyQHDV�SUHVHQWDGDV�VRODPHQWH�SRU�XQ�DOXPQR�ROtPSLFR�HUDQ����������������������

��������������������������\�����(VWDV�GRV�~OWLPDV�UHVSXHVWDV�HUUyQHDV�UHVXOWDURQ�PiV� IUHFXHQWHV�

HQ�HO�JUXSR�GH�ORV�DOXPQRV�UHJXODUHV��

3DUD�ORV�DOXPQRV�UHJXODUHV��HO�Q~PHUR�GH�TXH�GLILHUHQ�OD�UHVSXHVWD�FRUUHFWD�\�VRQ�SUHVHQWDGDV�SRU�

GRV�R�PiV�DOXPQRV�HV����\�VXV�YDORUHV�\�SRUFHQWDMHV�VH�SUHVHQWDQ�HQ�OD�7DEOD������

7DEOD�����(O�Q~PHUR�GH� ODV�UHVSXHVWDV�FRUUHFWDV�H� LQFRUUHFWDV�SUHVHQWDGDV�SRU�GRV�R�PiV�

DOXPQRV�UHJXODUHV���

(O�YDORU�GH�OD�UHVSXHVWD� (O� Q~PHUR� GH� ORV� DOXPQRV�
TXH�OD�SUHVHQWDURQ�

(O� SRUFHQWDMH� FRQ� UHVSHFWR�
DO� Q~PHUR� GH� ODV� UHVSXHVWD�
DFHSWDEOHV�

�����UHVSXHVWD�FRUUHFWD�� �� �������

���� �� �������

���� �� �������

���� �� �������

���� �� �������



���

���� �� �������

���� ��� �������

��� �� �������

��� �� �������

��� �� �������

��� �� �������

��� �� �������

��� �� �������

��� �� �������

��� �� �������

�� �� �������

�� �� �������

/DV� UHVSXHVWDV� HUUyQHDV� SUHVHQWDGDV� VRODPHQWH� SRU� XQ� DOXPQR� UHJXODU� HUDQ�� ������ ������ �����

�����������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������

������������������������������������������������������\����

/D�FDXVD�GH�OD�SUHVHQFLD�GH�WDQ�JUDQGH�Q~PHUR�GH�UHVSXHVWDV�HUUyQHDV�SUHVHQWDGDV�VRODPHQWH�SRU�

XQ� DOXPQR� SRGUtD� VHU� VX� FUHHQFLD� GH� TXH� HV� PHMRU� SUHVHQWDU� FXDOTXLHU� UHVSXHVWD� �DXQTXH� VHD�

DUELWUDULD�\�VLQ�VXVWHQWR�DOJXQR��TXH�HQWUHJDU�OD�KRMD�VLQ�UHVSXHVWD�DOJXQD��

/DV� HVWUDWHJLDV� GH� VROXFLyQ� XVDGDV� SRU� ORV� HVWXGLDQWHV� TXH� ORJUDURQ� REWHQHU� OD� UHVSXHVWD�

FRUUHFWD�

(Q�OD�7DEOD�����VH�SUHVHQWDQ�ORV�Q~PHURV�GH�DOXPQRV�TXH�HUDQ�FDSDFHV�GH�SUHVHQWDU�OD�UHVSXHVWD�

FRUUHFWD�GH������



���

7DEOD�����(O�Q~PHUR�GH�DOXPQRV�FRQ�OD�UHVSXHVWD�FRUUHFWD�HQ�DPERV�JUXSRV��

*UXSRV�GH�DOXPQRV� 1~PHUR�GH�DOXPQRV�FRQ�OD�
UHVSXHVWD�FRUUHFWD� 3RUFHQWDMH�

$OXPQRV�ROtPSLFRV� ���GH���� ���������

$OXPQRV�UHJXODUHV� ��GH����� �������

(V�LPSRUWDQWH�GHVWDFDU�TXH�QLQJXQR�GH�ORV�DOXPQRV�ORJUy�REWHQHU�OD�UHVSXHVWD�FRUUHFWD�XVDQGR�OD�

PRGHODFLyQ� DOJHEUDLFD�� 6H� HQFRQWUy� VRODPHQWH� XQ� LQWHQWR� LQFRQFOXVR� GH� WDO� HVWUDWHJLD� GH�

VROXFLyQ���

(Q�VHJXLGD�VH�SUHVHQWDQ� ORV�FRPHQWDULRV�GH�ODV�WUDQVFULSFLRQHV�\� ORV�HVFDQHRV�GH�ORV�UXEURV�GHO�

LQVWUXPHQWR�GH�LQYHVWLJDFLyQ�GH�WDO�DOXPQR�ROtPSLFR���

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

� &RPHQWDULR� (O� DOXPQR� DERUGy� HO� SUREOHPD� GH� XQD� IRUPD� FRUUHFWD�� FRQVLGHUDQGR� TXH� HO�

FRQWHR�GHEH�GH�FRPHQ]DU�FRQ�HO�Q~PHUR�LQLFLDO�GH�PDQ]DQD�TXH�WHQtD��³[´�PDQ]DQDV���(O�

SULPHU�FDPELR�PRGHOD�FRUUHFWDPHQWH��³OH�TXHGDQ�[���±�����/R�TXH�HO�KRPEUH�GD�DO�VHJXQGR�

�ŽŵŽ�Ă�ĐĂĚĂ�ŐƵĂƌĚŝĄŶ�ůĞ�ĚĂ�Ъ�нϭ�Ǉ�ƉƌŝŵĞƌŽ�ƚŝĞŶĞ�͞ǆ͟�ŵĂŶǌĂŶĂƐ͕�Ăů�ƉƌŝŵĞƌŽ�ůĞ�ĚĂ�ǆ Ϯͬ�нϭ͘�
DĂŶǌĂŶĂƐ�Ǉ�ůĞ�ƋƵĞĚĂŶ�ǆ ϮͬͲϭ͕�ůĂ�ŵŝƚĂĚ�ƐĞƌşĂ�ǆ ϮͬͲϬ͘ϱ͕�нϭсǆ ϰͬнϬ͘ϱ͕�ĞŵƉĞǌĂƌĠ�ƉŽƌ�Ğů�ĨŝŶĂů͕�
ďƵƐĐĂƌĠ�ĚĞƐƉƵĠƐ�ƵŶĂ�ĨŽƌŵƵůĂ͘�



���

JXDUGLiQ�� WDPELpQ��PRGHOD� ELHQ� �[��� �� ����� �� � [����� �����6RUSUHQGHQWHPHQWH� QR� FDOFXOD�

DOJHEUDLFDPHQWH� OR�TXH� OH�TXHGD�DO�KRPEUH�GHVSXpV� GH� OD� VHJXQGD�SXHUWD�� VLQR�FDPELD� OD�

HVWUDWHJLD��³HPSH]DUp�SRU�HO�ILQDO´�\�GHMD�OD�E~VTXHGD�GH�OD�IyUPXOD�SDUD�GHVSXpV��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

��������� �

&RPHQWDULR�(O�DOXPQR�FRUUHFWDPHQWH�HO�Q~PHUR�GH�ODV�PDQ]DQDV�TXH�WHQtD�HO�KRPEUH�GHVSXpV�

GH�SDVDU�SRU�FDGD�SXHUWD�����������������������\�������6LQ�HPEDUJR��VX�QXPHUDFLyQ�GH�ODV�SXHUWDV�

HV� LQYHUVD�� OD� VpSWLPD� SXHUWD� HV� ³OD� SULPHUD´� \�� FRQVHFXHQWHPHQWH� OD� SULPHUD� SXHUWD� HV� ³OD�

VpSWLPD´���

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�(O�HVWXGLDQWH�HVFULELy� OR�PLVPR�TXH�HO� LQFLVR�DQWHULRU��3XHGH�VHU�TXH�QR�VH� OH� KD�

HQVHxDGR�OR�TXH�HV�XQD�GHPRVWUDFLyQ��

2WUD�KRMD�FRQ�OD�UHVSXHVWD�FRUUHFWD�VH�HMHPSOLILFD�FRQ�OR�TXH�KL]R�HO�DOXPQR�ROtPSLFR�$2����

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��



���

�

&RPHQWDULR� (O� HVWXGLDQWH� FRQVLGHUD� TXH� VH� WUDWD� GH� XQD� VHULH� FUHFLHQWH�� $O� GHFLU� ³WRPDU� OD�

SULPHUD�PDQ]DQD�H�LU�VXELHQGR�GH�DFXHUGR�D�ODV�SXHUWDV´��HO�HVWXGLDQWH�SDUWH�GH�OD�LGHD�GH�TXH�HO�

FRQWHR�WLHQH�TXH�HPSH]DU�GHVGH�TXH�HO�KRPEUH�VDOH��OR�TXH�HV�XQ�SRVLEOH�UD]RQDPLHQWR�FRUUHFWR���

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

3XHUWDV� PDQ]DQDV� SDJR� 5HVWR� �

�� �� ��� �� �� (VWH�VHULD�HO�XOWLPR�FDVR�GH�OD�

XOWLPD�SXHUWD���� ��� ��� �� ��

�� ��� ���� ��� ��� $Fi�KD\�XQD�UHODFLyQ�GH�FDGD�

SXHUWD�HQ�FDGD�XQD�VH�VXPD�HO�

GREOH�GH�OR�DQWHULRU��

�� ��� ���� ��� ���

�� ��� ���� ��� ���

�� ���� ���� ��� ��� �

�� ���� ����� ���� ���� �

dŽŵĂƌ�ůĂ�ƉƌŝŵĞƌĂ�ŵĂŶǌĂŶĂ�Ğ�ŝƌ�ƐƵďŝĞŶĚŽ�ĚĞ�ĂĐƵĞƌĚŽ�Ă�ůĂƐ�ƉƵĞƌƚĂƐ�ƋƵĞ�ŶŽ�ƉĂƐĂŶĚŽ�ŚĂƐƚĂ�
ůůĞŐĂƌ�Ă�ƚĞŶĞƌ�ƚŽĚĂƐ�ůĂƐ�ŵĂŶǌĂŶĂƐ�
�



���

�

&RPHQWDULR��$XQTXH�VX�SODQ� QR�PHQFLRQDED� ODV�RSHUDFLRQHV�SRU�KDFHU��HO�HVWXGLDQWH�SUHVHQWD�

FODUDPHQWH��HO�Q~PHUR�FRUUHFWR�GH�ODV�PDQ]DQDV�WHQLGDV�DQWHV�GH�FDGD�SXHUWD��HO�Q~PHUR�FRUUHFWR�

GH�ODV�PDQ]DQDV�GDGDV�DO�JXDUGLiQ�\�HO�Q~PHUR�GH�PDQ]DQDV�TXH�TXHGDQ�DO�KRPEUH�GHVSXpV�GH�

SDVDU�SRU�OD�SXHUWD���

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�

�

&RPHQWDULR�(Q�OD�GHPRVWUDFLyQ�HO�HVWXGLDQWH�QR�PDQHMD�FRUUHFWDPHQWH�OD�VLPERORJtD�DULWPpWLFD��

D� SHVDU� GH� TXH� WLHQH� OD� LGHD� FRUUHFWD� GH� ODV� UHVWDV� TXH� VH� GHEHQ� UHDOL]DU�� (O� Q~PHUR� GH� ODV�

PDQ]DQDV� GHVSXpV� GH� OD� SULPHUD� SXHUWD� ������ VH� REWLHQH� DO� UHVWDU� GHO� Q~PHUR� LQLFLDO� GH� ODV�

PDQ]DQDV� ���� OD� PLWDG� GH� ODV� PDQ]DQDV� ������ \� XQD�PDQ]DQD�PiV�� (Q� RWUDV� SDODEUDV�� ����  �

��������±�����



���

2FKR�HMHPSORV�DGLFLRQDOHV�GH�ODV�KRMDV�FRQ�ODV�UHVSXHVWDV�FRUUHFWDV�GH�ORV�DOXPQRV�ROtPSLFRV�VH�

SUHVHQWDQ� HQ� HO� $SHQGLFH� ��� /DV� FXDWUR� KRMDV� FRQ� ODV� UHVSXHVWDV� FRUUHFWDV� GH� ORV� DOXPQRV�

UHJXODUHV�VH�SUHVHQWDQ�HQ�HO�$SHQGLFH����

�



���

'LIHUHQWHV�HMHPSORV�GH�ODV�UHVSXHVWDV�HUUyQHDV�

<D�VH�PHQFLRQy�HO�JUDQ�Q~PHUR�GH�UHVSXHVWDV�HUUyQHDV�TXH�DSDUHFHQ�VRODPHQWH�XQD�YH]�HQ�WRGDV�

ODV� KRMDV� FRQWDELOL]DGDV�� (Q� HVWD� SDUWH� VH� FRPHQWDQ� FLQFR� UHVSXHVWDV� HUUyQHDV� TXH� VH� KDQ�

SUHVHQWDGR�YDULDV�YHFHV��UHYHODQGR�XQ�GHWHUPLQDGR�SDWUyQ�GH�UD]RQDPLHQWR���

'RV� GH� HVWDV� UHVSXHVWDV� ����� \� ���� VRQ� HYLGHQFLD� GH� TXH� ORV� HVWXGLDQWHV� VXHOHQ� REWHQHU� XQD�

VROXFLyQ� FDPELDQGR� DUELWUDULDPHQWH� HO� SDWUyQ� GH� FDPELRV� GHWHUPLQDGR� HQ� OD� IRUPXODFLyQ� GHO�

SUREOHPD���

2WUDV� WUHV� UHVSXHVWDV� HUUyQHDV� ������ ��� \� ������ VRQ� HMHPSORV� GH� SUHVHQWDU� FRPR� UHVSXHVWD� XQ�

Q~PHUR�DUELWUDULR���

0LHQWUDV� FRQ� ODV� GRV� SULPHUDV� UHVSXHVWDV� HUUyQHDV� ����� \� ���� VH� SXHGH� ³GHPRVWUDU´� TXH� HO�

KRPEUH�VDOH�GHO�MDUGtQ�FRQ�XQD�PDQ]DQD��FRQ�ODV�UHVSXHVWDV�HUUyQHDV�DUELWUDULDV����������\�������

HVR�QR�HV�SRVLEOH���

/D�UHVSXHVWD�HUUyQHD������

7DO�UHVSXHVWD�OR�SUHVHQWDURQ���DOXPQRV�ROtPSLFRV�����������\���DOXPQRV�UHJXODUHV���������/RV�

SURFHGLPLHQWRV�SDUD�OOHJDU�OD�UHVSXHVWD�LOXVWUDQ�ODV�KRMDV�GH�ORV�DOXPQRV�$2���\�$5�����

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D��'HVFULEH�YHUEDOPHQWH��VLQ�XVDU� IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�

WLHQHV�SDUD�UHVROYHU�HO�SUREOHPD��

�

3ULPHUR�D�OD�PDQ]DQD�VH�OH�VXPD���SRUTXH�VHUtD�VX�PLWDG�PiV�XQD�\�OXHJR�VH�
UHDOL]D�OR�PLVPR�FRQ�ODV�RWUDV�SXHUWDV��



���

&RPHQWDULR�(O�DOXPQR�KDFH�XQD�GHVFULSFLyQ�GHO�DOJRULWPR�TXH�DSOLFDUD�SDUD�OOHJDU�DO�UHVXOWDGR�

FRUUHFWR��6LQ�HPEDUJR��QR�PHQFLRQD�HO�FyPR�FRPHQ]DUD�HO�FRQWHR�GH�ODV�PDQ]DQDV�� OR�TXH�KDFH�

SHQVDU�TXH�HO�HVWXGLDQWH�HQ�SULPHUD�LQVWDQFLD�QR�FUHD�XQD�HVWUDWHJLD�SDUD�HQIUHQWDU�HO�SUREOHPD��

�L�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

� �

�

&RPHQWDULR�(O�UD]RQDPLHQWR�GHO�DOXPQR�FRUUHVSRQGH�DO�FDPELR�HQ�TXH�GHO�Q~PHUR�LQLFLDO�GH�ODV�

PDQ]DQDV�VH�UHVWD���\�HO�UHVXOWDGR�VH�GLYLGH�HQWUH����6H�LOXVWUD�WDO�UD]RQDPLHQWR�HQ�FRQ�HO�FDPELR�

HQ�OD�SULPHUD�SXHUWD��(O�KRPEUH�YLHQH�FRQ�����PDQ]DQDV��3ULPHUR�GD�DO�JXDUGLD�XQD�PDQ]DQD��OH�

TXHGDQ������'HVSXpV�OH�GD�OD�PLWDG�GH�ODV�����PDQ]DQDV��TXH�VRQ�����PDQ]DQDV���'H�WDO�PDQHUD�

DO�JXDUGLD�OH�GD�����PDQ]DQDV�����������\�OH�TXHGDQ�����PDQ]DQDV�FRQ�ODV�TXH�YD�D�OD�VHJXQGD�

SXHUWD��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��



���

�

&RPHQWDULR� (O� DOXPQR� FRQVLGHUD� TXH� OD� GHPRVWUDFLyQ� HV� VXILFLHQWH� FRQ� OR� TXH� HVFULELy� HQ� HO�

LQFLVR�E���3RU�WDO�PRWLYR�QR�VH�HQIUHQWD�D�FRPSUREDU�VX�UHVXOWDGR��

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�(VH�DOJRULWPR�FRUUHVSRQGH�DO�FDPELR�HQ�HO�TXH�DO�JXDUGLD�VH�OH�HQWUHJD�SULPHUR�XQD�

PDQ]DQD�\�GHVSXpV�OD�PLWDG�GH�ODV�PDQ]DQDV�TXH�TXHGDQ��(Q�HO�SURFHVR�LQYHUVR��SDUD�HQFRQWUDU�

HO�Q~PHUR�GH�ODV�PDQ]DQDV�DQWHV�GH�OD�SXHUWD��SULPHUR�VH�GXSOLFD�HO�Q~PHUR�GH�ODV�PDQ]DQDV�TXH�

OH�TXHGDQ�DO�KRPEUH�GHVSXpV�GH�OD�SXHUWD�DOXPQR�\�DO�UHVXOWDGR�VH�DJUHJD�XQD�PDQ]DQD���

E�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

^Ğ�ŵƵĞƐƚƌĂ�ĐŽŶ�Ğů�ƉƌŽĐĞĚŝŵŝĞŶƚŽ�ĚĞů�ƐĞŐƵŶĚŽ�ŵſĚƵůŽ͘�
�



���

������������� ��

&RPHQWDULR�(O�DOXPQR�DSOLFD�FRUUHFWDPHQWH�VX�DOJRULWPR��6LQ�HPEDUJR��VX�XVR�GH�OD�VLPERORJtD�

DULWPpWLFD�HV�HUUyQHR����[��� ������� ����

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

������� �����������

�

&RPHQWDULR�(Q�OD�GHPRVWUDFLyQ��HO�DOXPQR�DSOLFD�HO�FDPELR�TXH�DSDUHFH�HQ�OD�IRUPXODFLyQ�GHO�

SUREOHPD��DO�JXDUGLD�VH�OH�GD�SULPHUR�OD�PLWDG�GH�ODV�PDQ]DQDV�\�GHVSXpV�XQD�PDQ]DQD�PiV����$O�

REWHQHU�TXH�HO�Q~PHUR�GH� ODV�PDQ]DQDV�QR�HV�XQ�Q~PHUR�HQWHUR��HO� DOXPQR�QR�FRQWLQXR�FRQ� OD�

GHPRVWUDFLyQ���

/D�UHVSXHVWD�HUUyQHD����

6H�HQFRQWUy�HQ�XQ�DOXPQR�ROtPSLFR����������\�VLHWH�DOXPQRV�UHJXODUHV�����������6H�SUHVHQWDQ�

ODV�KRMDV�GH�UHVSXHVWDV�GH�ORV�DOXPQRV�$2���\�$5����

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�



���

UHVROYHU�HO�SUREOHPD��

�

&RPHQWDULR�(O�DOXPQR�FRQVLGHUD�TXH�D�FDGD�JXDUGLD�OH�FRUUHVSRQGH�XQD�SURSRUFLyQ�GHO�WRWDO�GH�

PDQ]DQDV��PiV�XQD��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�

&RPHQWDULR� (O� DOXPQR� HVWi� FRQIXQGLGR� HQ� HO� SODQWHDPLHQWR� GHO� SUREOHPD�� HV� GHFLU�� QR� SXHGH�

GLVWLQJXLU� HQWUH� XQ� SUREOHPD� GH� VHULHV� \� GH� FRPELQDWRULD�� 6LQ� HPEDUJR�� VH� SXHGH� YHU� TXH�

^ƵƉŽŶĞƌ�ĐƵĂŶƚĂƐ�ŵĂŶǌĂŶĂƐ�ůĞ�ƚŽĐĂŶ�Ă�ĐĂĚĂ�ƋƵŝĞŶ�Ǉ�ƌĞƉĂƌƚŝƌůĂƐ�Ǉ�Ăů�ĨŝŶĂů�ůĞ�ĂƉůŝĐĂŵŽƐ�
ƵŶĂ�͙�

��

���
�������

���������������������
�������

VREUDQOH\PDQ]DQDV5  
 � u �

�

�

�



���

FRQVLGHUD� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� ��PDQ]DQDV�� 3RU� FRQVLJXLHQWH�� WLHQH� HO� VLJXLHQWH�

UD]RQDPLHQWR��

�

PDQ]QDV
GH7RWDO

EUHHOVDOH
TXH0DQ]DQD

WRWDOHV
PDQ]DQDVFDWLGDG

WRWDOHV
PDQ]DQDVFDWLGDG

JXDUGLDSRU
PDQ]DQDV1

SXHUWDV1
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&RPHQWDULR� (V� SUREDEOH� TXH� HO� DOXPQR� FRQVLGHUDUD� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� ��

PDQ]DQDV�\D�TXH��� ������HO�GREOH�yVHD����PiV�XQD��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�

&RPHQWDULR� (O� DOXPQR� KDFH� XQD� GHVFULSFLyQ� GH� OD� FRPSUREDFLyQ�� SHUR� QR� UHDOL]D� ODV�

RSHUDFLRQHV�FRUUHVSRQGLHQWHV��

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5���

D��'HVFULEH� YHUEDOPHQWH� �VLQ�XVDU� IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ� WLHQHV�

SDUD�UHVROYHU�HO�SUREOHPD��

�

DƵůƚŝƉůŝĐĂŶĚŽ�Ǉ�ĐĂůĐƵůĂŶĚŽ�ĐƵĂŶƚĂƐ�ŵĂŶǌĂŶĂƐ�ůĞ�ƚŽĐĂŶ�Ă�ĐĂĚĂ�

WŽŶĞƌ�ƵŶ�ĐŝĞƌƚŽ�ŶƷŵĞƌŽ�ĚĞ�ŵĂŶǌĂŶĂƐ�Ǉ�ƌĞƉĂƌƚŝƌůĂƐ�
�



���

&RPHQWDULR�6H�REVHUYD�TXH�HO�HVWXGLDQWH�FRQVLGHUD�XQ�Q~PHUR�DO�D]DU�SDUD�HO�FRQWHR�GH�

ODV� PDQ]DQDV�� DXQTXH� HO� LQFLVR� E��� 3DUHFH� TXH� GHFLGH� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� ��

PDQ]DQDV��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

�

�

&RPHQWDULR�(O�DOXPQR�FRQVLGHUD�TXH�D�FDGD�JXDUGLD�OH�FRUUHVSRQGH���PDQ]DQDV��SRU�OR�TXH�VH�

REVHUYD�HQ�HO�HVTXHPD��HO�DOXPQR�GHFLGH�LQFUHPHQWDU�XQD�PDQ]DQD�PiV�TXH�SXGH�VHU�OD�PDQ]DQD�

FRQ�OD�TXH�VDOLy�HO�KRPEUH��GH�HVWD�IRUPD�VH�WLHQH�HO�VLJXLHQWH�UD]RQDPLHQWR��

PDQ]QDV
GH7RWDO

EUHHOVDOH
TXH0DQ]DQD

WRWDOHV
PDQ]DQDVFDWLGDG

WRWDOHV
PDQ]DQDVFDWLGDG

JXDUGLDSRU
PDQ]DQDV1

SXHUWDV1

nnnn
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�

&RPHQWDULR� (V� SUREDEOH� TXH� HO� DOXPQR� FRQVLGHUDUD� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� ��

PDQ]DQDV�\D�TXH�� �����HO�GREOH�yVHD����PiV�XQD��&RPR�OR�DOFDQ]D�D�GHVFULELU�HQ�HO�LQFLVR�G���

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�� �� �� �� �� �� �� �

_�_� _�_� _�_� _�_� _�_� _�_� _�_�



���

�

�

&RPHQWDULR�(O�HVWXGLDQWH�KDFH�XQD�GHVFULSFLyQ�GHO�FRQWHR�TXH�UHDOL]y�SDUD�REWHQHU�HO�UHVXOWDGR��

/D�UHVSXHVWD�HUUyQHD�����

2QFH�DOXPQRV�UHJXODUHV����������SUHVHQWDURQ�HVWD�UHVSXHVWD�DUELWUDULD��(O�³UD]RQDPLHQWR´�HQ�TXH�

VH�EDVD�VH�LOXVWUD�FRQ�OD�KRMD�GH�DOXPQR�UHJXODU�$5����

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5���

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

UHVROYHU�HO�SUREOHPD��

�

&RPHQWDULR�(Q�OXJDU�GH�SUHVHQWDU�DOJR�TXH�SDUH]FD�XQ�SODQ��HO�DOXPQR�SUHVHQWD�OD�LGHD�GH�TXH�HO�

KRPEUH�WRPy�����PDQ]DQDV��VLQ�DUJXPHQWR�DOJXQR��$JUHJD�OD�SDUWH�GH�OD� IRUPXODFLyQ�³DO� ILQDO�

VROR�OH�TXHGy��´��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

�ů�ƉƌŝŶĐŝƉŝŽ�Ğů�ŚŽŵďƌĞ�ƚŝĞŶĞ�ϭϬϬ�ŵĂŶǌĂŶĂƐ�ŵĄƐ�Ǉ�Ɛŝ�ĚŝĐĞ�ƋƵĞ�Ăů�ĨŝŶĂů�ƐŽůŽ�ůĞ�
ƋƵĞĚŽ�ϭ�
�



���

�

�

&RPHQWDULR�(Q�VX�SURFHGLPLHQWR��VRODPHQWH�WRPD�HQ�FXHQWD�XQD�SDUWH�GHO�FDPELR�DQXQFLDGD�³OD�

PLWDG� GH� ODV� PDQ]DQDV´�� VLQ� UHVWDU� XQD� PDQ]DQD� DGLFLRQDO�� (Q� OD� ~OWLPD� GLYLVLyQ�� TXH� QR� IXH�

HMHFXWDGD� H[SOtFLWDPHQWH�� HO� UHVXOWDGR� VHUtD�� ��������  � �������� (V� SRVLEOH� TXH� HO� DOXPQR�

FRQVLGHUDED�TXH�IXH��DSUR[LPDGDPHQWH��LJXDO�D����

�

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�

�

&RPHQWDULR�(O�DOXPQR�KDFH�XQD�GHVFULSFLyQ�GH�OD�GHPRVWUDFLyQ��&RPSUHQGH�TXH�VH�WUDWD�GH�XQD�

VHULH�GHFUHFLHQWH��6LQ�HPEDUJR��QR�KDFH� ODV�FXHQWDV�FRUUHVSRQGLHQWHV�SDUD� OD�FRPSUREDFLyQ�GHO�

SUREOHPD��

/D�UHVSXHVWD�HUUyQHD�����



���

(VWD� UHVSXHVWD� DSDUHFH� HQ� ODV� KRMDV� GH� XQ� DOXPQR� DOXPQR� ROtPSLFR� ��������� \� WUHV� DOXPQRV�

UHJXODUHV�����������6H�SUHVHQWDQ�ODV�KRMDV�GH�ORV�HVWXGLDQWHV�$2����FRUUHVSRQGLHQWH�D�XQ�DOXPQR�

GH�ROLPSLDGDV��\�$5���TXH�FRUUHVSRQGH�D�XQ�DOXPQR�UHJXODU��

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR� (O� DOXPQR� GHVFULEH� HO� VLJXLHQWH� DOJRULWPR�� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� XQ�

GHWHUPLQDGR�Q~PHUR�GH�PDQ]DQDV��\�DO�ILQDO�DJUHJDU�OD�FDQWLGDG�GH�PDQ]DQDV�FRQ�OD�TXH�VDOH�HO�

KRPEUH��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�



���

&RPHQWDULR� (O� DOXPQR� SDUWH� GH� OD� LGHD� DUELWUDULD� TXH� D� FDGD� �� JXDUGLDV� OH� FRUUHVSRQGHQ� ��

PDQ]DQDV��(VR� VH� FRQFOX\H� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� ����� LQFOX\HQGR� DO� KRPEUH��'H�

HVWD�IRUPD��VH�LPSOHPHQWD�HO�VLJXLHQWH�UD]RQDPLHQWR��

PDQ]QDV
GH7RWDO

EUHHO
VDOHODVFRQ

0DQ]DQDV

WRWDOHV
PDQ]DQDV

GHFDWLGDG

WRWDOHV
PDQ]DQDV

GHFDWLGDG

JXDUGLDSRU
PDQ]DQDV1

SXHUWDV1

n
nnn

q
n

q
n

 �� u

KRP

��
�
��

�
���

�
���

�
���

� �

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�

�

&RPHQWDULR��(O�DOXPQR�DILUPD�TXH�VRQ����ò�PDQ]DQDV�UHSDUWLGDV�HQ�ODV�SXHUWDV��DJUHJDQGR�TXH�

OH� TXHGD� ò� \� SDUD� D� FRPSOHWDU�� GHFLGH� TXH� HO� KRPEUH� VDOJD� �ò�� 1R� KDFH� ODV� RSHUDFLRQHV�

FRUUHVSRQGLHQWHV�SDUD�FRPSUREDU�TXH�VX�UHVXOWDGR�HV�HO�FRUUHFWR��



���

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����

D��'HVFULEH� YHUEDOPHQWH� �VLQ�XVDU� IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ� WLHQHV�

SDUD�UHVROYHU�HO�SUREOHPD��

&RPHQWDULR� 6H� REVHUYD� TXH� HO� DOXPQR� FRQVLGHUD� TXH� D� FDGD� JXDUGLD� OH� FRUUHVSRQGH� �� ����

PDQ]DQD��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

�

&RPHQWDULR�3DUHFH�TXH�HO�HVWXGLDQWH�WLHQH�HO�VLJXLHQWH�UD]RQDPLHQWR��

PDQ]DQDV
GH7RWDO

EUHHO\
JXDUGLDVGH&DQWLGDG

PDQ]QDV
GH&DQWLGDG

KRP

��������
ppp

 u

�

�

&RPHQWDULR� (O� DOXPQR� FRQVLGHUD� TXH� HO� KRPEUH� VDOLHUD� FRQ� ���� GH� PDQ]DQD� HV� SRU� HVWR� TXH�

PXOWLSOLFD�FRQ����(V�SUREDEOH�TXH�HO�DOXPQR�FRQVLGHUDUi�����\D�TXH��

^Ğ�ƐƵŵĂŶ�ƵŶĂ�ŵĂŶǌĂŶĂ�Ǉ�ŵĞĚŝĂ�ŵĄƐ�ƵŶĂ�ŵĂŶǌĂŶĂ�ŵĄƐ͕�ůƵĞŐŽ�ůŽ�ŵŝƐŵŽ͕�ƉĞƌŽ�
ĂŚŽƌĂ�ϱ�ǀĞĐĞƐ�Ǉ�Ăů�ĨŝŶĂů�ŽƚƌĂ�ŵĂŶǌĂŶĂ͘�
�



���

XQDPiV
OOHYDTXHODV

GHPLGDG/D
ppp

� �������

��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�(O�DOXPQR�QR�DERUGy�HO�SUREOHPD��

/D�UHVSXHVWD�HUUyQHD�������

(VWD�UHVSXHVWD�SUHVHQWD�GRV�DOXPQRV�ROtPSLFRV����������\�XQ�DOXPQR�UHJXODU�����������6H�LOXVWUD�

FRQ�ODV�KRMDV�GH�ORV�DOXPQRV�$2����DOXPQR�ROtPSLFR��\�$5�����DOXPQR�UHJXODU����

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D��'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

UHVROYHU�HO�SUREOHPD��

�

&RPHQWDULR� (O� DOXPQR� QR� FRPSUHQGH� HO� WH[WR�� WLHQH� XQD� LGHD� PX\� YDJD�� HV� GHFLU� QR�

HVFULEH�FRPR�GHEHUtD�GH�VHU�HO�FRQWHR��

D�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

hŶŽ�ƉƌŝŵĞƌ�ƐƵŵĂ�ƚŽĚĂƐ�ůĂƐ�ŵĂŶǌĂŶĂƐ�ƋƵĞ�ŚĂďşĂ�ƌĞƋƵĞƌŝĚŽ�ƉĂƌĂ�ƉŽĚĞƌ�ƐĂďĞƌ�ĐƵĄŶƚĂƐ�
ŵĂŶǌĂŶĂƐ�ůůĞǀĂďĂ�Ž�ƌĞĐŽŐŝſ�ƐĂďŝĞŶĚŽ�ƋƵĞ�ƐŽůŽ�ůĞ�ƐŽďƌſ�ϭ͘��
�



���

�

�

&RPHQWDULR�(O�HVWXGLDQWH�FRQVLGHUD�TXH�D�FDGD�JXDUGLD� OH�FRUUHVSRQGH�����PDQ]DQDV�VLHQGR�HO�

WRWDO�����[��� �������(V�SUREDEOH�TXH�HO�DOXPQR� LQWHUSUHWy�PDO�HO�FDPELR�HQ� OD� IRUPXODFLyQ�GHO�

SUREOHPD�³OD�PLWDG�GH�ODV�PDQ]DQDV�PiV�XQD´�FRPR�³OD�PLWDG�GH�OD�PDQ]DQD�PiV�XQD´�����������

 ������$GHPiV��HO�DOXPQR�QR�FRQVLGHUD�OD�PDQ]DQD�FRQ�OD�TXH�VDOH�HO�KRPEUH��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR��������PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

3XHV�VXPDQGR�WRGR�TXH�VRQ�OD�PLWDG�GH�OD�PLWDG�GH�ORV�JXDUGLDV�Q����PH�GDQ�H[DFWDPHQWH��������

&RPHQWDULR�(O�HVWXGLDQWH�QR�HQWLHQGH�TXH�HV�XQD�GHPRVWUDFLyQ��

/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

ĐƵĂŶĚŽ�ĚŝĐĞ�ŵŝƚĂĚ�ĚĞ�ůĂƐ�ŵĂŶǌĂŶĂƐ�ǇŽ�ĞŶƚŝĞŶĚŽ�ůĂ�ŵŝƚĂĚ�ĚĞ�ƵŶĂ�ŵĂŶǌĂŶĂ�Ž�ůĂ�
ŵŝƚĂĚ�ĚĞ�ĐĂŶĂƐƚŽ�Ǉ�ůƵĞŐŽ�ůĂ�ŵŝƚĂĚ�ĚĞ�ůĂ�ŽƚƌĂ�ŵŝƚĂĚ͘�
�



���

&RPHQWDULR� 6H� REVHUYD� TXH� HO� DOXPQR� QR� FRPSUHQGLy� HO� WH[WR� HV� HVSHFLDOPHQWH� HQ� OD� SDUWH�

GRQGH�GLFH��³$O�SULPHU�JXDUGLiQ�OH�GD�OD�PLWDG�GH�ODV�PDQ]DQDV�TXH�OOHYD�PiV�XQD�´��\D�TXH�HVWD�

SDUWH� GLFH� TXH� HV� OD� PLWDG� GH� OD� FDQWLGDG� GH� ODV� PDQ]DQDV� TXH� OOHYD� HO� KRPEUH� PiV� XQD�� (O�

HVWXGLDQWH�HV�VLQFHUR��DO�HVFULELU�OR�TXH�FRPSUHQGH�GHO�WH[WR��SHUR�QR�UHDOL]D�XQ�SODQ�SDUD�KDFHU�HO�

FRQWHR��

�

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

��� �

&RPHQWDULR�6XSRQH�TXH�D�FDGD�JXDUGLD�OH�FRUUHVSRQGH�����PDQ]DQDV�GDQGR�FRPR�WRWDO�����[��� �

������ � (V� SUREDEOH� TXH� HO� DOXPQR� LQWHUSUHWR� PDO� HO� HQXQFLDGR� GHO� SUREOHPD� ³OD� PLWDG� GH� ODV�

PDQ]DQDV�PiV�XQD´�FRPR�³OD�PLWDG�GH�OD�PDQ]DQD�PiV�XQD´��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR������PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD���

�



���

�

&RPHQWDULR�(Q�OXJDU�GH�GHPRVWUDU�TXH�VX�UHVSXHVWD�HV�FRUUHFWD��HO�DOXPQR�H[SUHVD�OD�GXGD�VREUH�

FyPR�LQWHUSUHWDU�HO�HQXQFLDGR�GHO�SUREOHPD��



���

&DStWXOR���

&21&/86,21(6� (� ,03/,&$&,21(6� 3$5$� /$� (16(f$1=$� '(� /$6�

0$7(0È7,&$6�

(Q� HVWH� FDStWXOR� VH� SUHVHQWDQ� ODV� UHVSXHVWDV� D� ODV� WUHV� SUHJXQWDV� GH� LQYHVWLJDFLyQ� TXH� VH�

GHVSUHQGHQ�GHO�DQiOLVLV�GH�ODV�KRMDV�GH�ORV�DOXPQRV�GH�VHFXQGDULD���

1R� VREUD� GHVWDFDU� XQ� UHVXOWDGR� HVSHUDGR�� ORV� DOXPQRV� ROtPSLFRV� WHQtDQ� XQ� PD\RU� Q~PHUR� GH�

UHVSXHVWDV�FRUUHFWDV�HQ�FRPSDUDFLyQ�FRQ�ORV�DOXPQRV�UHJXODUHV���

'HVSXpV� GH� SUHVHQWDU� ODV� UHVSXHVWDV� D� ODV� WUHV� SUHJXQWDV� GH� LQYHVWLJDFLyQ�� VH� GHVFULEHQ� XQDV�

LPSOLFDFLRQHV�GH�ORV�UHVXOWDGRV�GH�HVWD�LQYHVWLJDFLyQ�SDUD�OD�HQVHxDQ]D�GH�ODV�PDWHPiWLFDV��

¢4Xp�HVWUDWHJLDV�GH�VROXFLyQ�XVDQ� ORV�DOXPQRV�GH�VHFXQGDULD�DO�UHVROYHU�FRUUHFWDPHQWH�HO�

SUREOHPD�³/DV�PDQ]DQDV�HQ�HO�-DUGtQ�GH�SODFHU´"�

7RGRV�ORV�DOXPQRV�TXH�HQFRQWUDURQ�HO�YDORU�FRUUHFWR�GHO�Q~PHUR�LQLFLDO�GH� ODV�PDQ]DQDV�������

KDQ� XVDGR� OD� HVWUDWHJLD� GH� VROXFLyQ� ³FRPHQ]DU� HQ� HO� ILQDO� H� LU� KDFLD� HO� LQLFLR´�� FRQRFLGD� HQ� OD�

OLWHUDWXUD�FRPR�³WUDEDMDU�GHVGH�DWUiV´�R��HQ�HO�LGLRPD�LQJOpV�³ZRUNLQJ�EDFNZDUG´��%DUE�	�4XLQQ��

�������R�SHQVDPLHQWR�UHYHUVLEOH��

6RODPHQWH� XQ� DOXPQR� LQWHQWy� OD� PRGHODFLyQ� DOJHEUDLFD�� 7HQtD� XQ� FRPLHQ]R� FRUUHFWR�� SHUR�� DO�

FRPSOLFDUVH�ODV�H[SUHVLRQHV�DOJHEUDLFDV��FDPELy�OD�HVWUDWHJLD�\�XVDED�OD�GH�³WUDEDMDU�GHVGH�DWUiV´���

(VWH�UHVXOWDGR�GLILHUH�GH� ORV�UHVXOWDGRV�REWHQLGRV�HQ� ODV� LQYHVWLJDFLRQHV�UHDOL]DGDV�HQ�)UDQFLD� \�

,WDOLD�HQ�FXDOHV�KXER�DOXPQRV�TXH�HUDQ�FDSDFHV�GH�OOHYDU�D�FDER�GH�PDQHUD�H[LWRVD�ODV�VROXFLRQHV�

DOJHEUDLFDV��



���

(Q� OD� DSOLFDFLyQ� \� HO� GHVDUUROOR� GH� OD� HVWUDWHJLD� ³WUDEDMDU� GHVGH� DWUiV´�� FDVL� WRGRV� ORV� DOXPQRV�

SUHVHQWDURQ�HO�PDO�XVR�GH� OD� VLPERORJtD�DULWPpWLFD��3DUD�HO�FDVR�GH�HQFRQWUDU�HO� Q~PHUR�GH� ODV�

PDQ]DQDV� DQWHV� GH� OD� VpSWLPD�SXHUWD� ���PDQ]DQDV��� D� OD�PDQ]DQD� UHVWDQWH� VH� GHEH� VXPDU� XQD�

PDQ]DQD� \� PXOWLSOLFDU� SRU� GRV� HO� UHVXOWDGR�� (VD� VRQ� RSHUDFLRQHV� LQYHUVDV� GH� ³UHVWDU� XQD�

PDQ]DQD´� \� ³GLYLGLU� SRU� GRV´� HO� Q~PHUR� GH� PDQ]DQDV�� LPSOLFDGDV� HQ� OD� HVWUDWHJLD� ³WUDEDMDU�

GHVGH�DWUiV´��(Q�VLPERORJtD�DULWPpWLFD��HVR�VH�HVFULEH�HQ�GRV�SDVRV�VHSDUDGRV��FRQ�GRV�VLJQRV�GH�

LJXDOGDG�VHSDUDGRV����

³������ ��´���

³��[��� ��´��

/RV�DOXPQRV�QR�UHVSHWDQ�WDO�UHJOD�\�HVFULEHQ�HUUyQHDPHQWH���

³������ ���[��� ��´��

(O� PLVPR� HUURU� FRPHWHQ� DOJXQRV� DOXPQRV� HQ� OD� GHPRVWUDFLyQ� GH� TXH� OD� UHVSXHVWD� GDGD� HV�

FRUUHFWD��

�

¢4Xp� WDQWR� FXPSOHQ� ORV� DOXPQRV� GH� VHFXQGDULD� FRQ� ORV� UXEURV� GHO� LQVWUXPHQWR� GH�

LQYHVWLJDFLyQ"��

/RV�DOXPQRV�QR�WHQtDQ�EXHQ�GHVHPSHxR�HQ�ORV�UXEURV��

D����SODQHDFLyQ�YHUEDO�GH�OD�VROXFLyQ���\��

G���GHPRVWUDFLyQ�GH�TXH�OD�UHVSXHVWD�GDGD�HV�FRUUHFWD���



���

&XDQGR� LQWHQWDURQ� FXPSOLU� FRQ� HVRV� UXEURV�� ORV� DOXPQRV� SUHVHQWDEDQ� ORV� ³SODQHV´� \� ODV�

³GHPRVWUDFLRQHV´� D� ORV� TXH� IDOWDED� VHQWLGR� SUHFLVR��(VSHFLDOPHQWH� SUHRFXSDQWH� HV� HO� KHFKR�GH�

TXH�PXFKRV�DOXPQRV�QR�SUHVHQWDEDQ�QDGD�HQ�HO�UXEUR�GH�GHPRVWUDFLyQ���

(VH� UHVXOWDGR�HV�HQWHQGLEOH�SRUTXH� ORV� OLEURV�GH�WH[WR�GH�PDWHPiWLFD��XVDGR�HQ�0p[LFR�SDUD� OD�

HGXFDFLyQ�VHFXQGDULD��QR�SUHVHQWDQ�ORV�SDVRV�GH�3RO\D���

¢&XiOHV�VRQ�ODV�VROXFLRQHV�LQFRUUHFWDV�PiV�IUHFXHQWHV"�

/DV�VROXFLRQHV�LQFRUUHFWDV�PiV�IUHFXHQWHV�VREUH�HO�Q~PHUR�LQLFLDO�GH�ODV�PDQ]DQDV��TXH�VH�EDVDQ�

HQ� OD� PRGLILFDFLyQ� GHO� SDWUyQ� GH� FDPELR� GHO� Q~PHUR� GH�PDQ]DQDV� HQ� FDGD� SXHUWD´�� VRQ� ³����

PDQ]DQDV´�\�³���PDQ]DQDV´���

/D�SULPHUD�UHVSXHVWD�HUUyQHD�LPSOLFD�TXH�HO�KRPEUH��

³SULPHUR� GD� D� FDGD� JXDUGLD� XQD� PDQ]DQD� \� GHVSXpV� OH� GD� OD� PLWDG� GH� ODV� PDQ]DQDV�

UHVWDQWHV´���

PLHQWUDV�TXH�HO�SDWUyQ�GHO�FDPELR�HQ�OD�IRUPXODFLyQ�HV��

³SULPHUR�GD�FDGD�JXDUGLD�OD�PLWDG�GH�ODV�PDQ]DQDV�\�GHVSXpV�OH�GD�XQD�GH�ODV�PDQ]DQDV�

UHVWDQWHV´����

&RQ�SDWUyQ�GH�FDPELR�PRGLILFDGR��HO�Q~PHUR�GH�PDQ]DQDV�DQWHV�GH�OD�VpSWLPD�SXHUWD�VH�REWLHQH�

DSOLFDQGR�ODV�RSHUDFLRQHV�LQYHUVDV��

��[��� �����\�������� ����

(Q�HO�SODQWHDPLHQWR�FRUUHFWR��VH�WLHQH��

������ ����\����[��� ����



���

/D�VHJXQGD�UHVSXHVWD�HUUyQHD�³���PDQ]DQDV´�VH�EDVD�HQ�HO�SDWUyQ�GHO�FDPELR�PRGLILFDGR���

³HO�KRPEUH�OH�GD�D�FDGD�XQR�GH�ORV�VLHWH�JXDUGLDV�WUHV�PDQ]DQDV�\�VDOH�FRQ�XQD�

PDQ]DQD´��

(Q�HVWH�FDVR��GHO�SDWUyQ�GHO�FDPELR�HQ�OD�IRUPXODFLyQ�VRODPHQWH�VH�WRPD�OD�VDOLGD�FRQ�XQD�

PDQ]DQD�\�OR�GHPiV�FDPELRV�VRQ�PRUGLFDGRV�GH�PDQHUD�DUELWUDULD�SDUD�VLPSOLILFDU�HO�SUREOHPD��

'H�WDO�PDQHUD��WDO�UHVSXHVWD�FRUUHVSRQGH�D�OD�VROXFLyQ�GH�XQ�SUREOHPD�FRPSOHWDPHQWH�

PRGLILFDGR���

3DUD�VDOLU�GH�XQ�MDUGtQ��XQ�KRPEUH�WXYR�TXH�SDVDU�SRU�VLHWH�SXHUWDV��GDQGR�D�FDGD�

JXDUGLD�WUHV�PDQ]DQDV��6L�DO�ILQDO�VH�TXHGy�FRQ�XQD�PDQ]DQD��¢FXiQWDV�PDQ]DQDV�WHQtD�

LQLFLDOPHQWH"�

$XQTXH� IXH�SUHVHQWDGD�VRODPHQWH�SRU�XQ�DOXPQR�� OD� UHVSXHVWD�HUUyQHD�³����PDQ]DQDV´�HV�RWUR�

HMHPSOR�GHO�PLVPR�IHQyPHQR�\�FRUUHVSRQGH�DO�SUREOHPD�PRGLILFDGR��

3DUD�VDOLU�GH�XQ�MDUGtQ��XQ�KRPEUH�WXYR�TXH�SDVDU�SRU�VLHWH�SXHUWDV��GDQGR�D�FDGD�

JXDUGLD�OD�PLWDG�GH�ODV�PDQ]DQDV��6L�DO�ILQDO�VH�TXHGy�FRQ�XQD�PDQ]DQD��¢FXiQWDV�

PDQ]DQDV�WHQtD�LQLFLDOPHQWH"�

/DV� GHPiV� UHVSXHVWDV� HUUyQHDV� �³���� PDQ]DQDV´�� ³��� PDQ]DQDV´� \� ³����� PDQ]DQDV´�� VRQ�

FRPSOHWDPHQWH� DUELWUDULDV� \� QR� JXDUGDQ� OD� UHODFLyQ� FRUUHFWD� FRQ� QLQJXQD� SDUWH� GHO� SDWUyQ� GH�

FDPELR� HQ� OD� IRUPXODFLyQ� GHO� SUREOHPD��3RU� HMHPSOR�� QLQJXQD� GH� HOODV� LPSOLFD� TXH� HO� KRPEUH�

VDOH�FRQ�XQD�PDQ]DQD�HQWHUD�FRPR�VH�PHQFLRQD�H[SOtFLWDPHQWH�HQ�OD�IRUPXODFLyQ�GHO�SUREOHPD��

,PSOLFDFLRQHV�SDUD�OD�HQVHxDQ]D�GH�ODV�PDWHPiWLFDV�HQ�OD�VHFXQGDULD�

/RV�UHVXOWDGRV�GH�HVWD�LQYHVWLJDFLyQ�WLHQHQ�ODV�VLJXLHQWHV�LPSOLFDFLRQHV�SDUD�OD�HQVHxDQ]D�GH�ODV�

PDWHPiWLFDV�HQ�OD�VHFXQGDULD��£\�HQ�ORV�GHPiV�QLYHOHV�HGXFDWLYRV����



���

/RV�DOXPQRV�GHEHQ�FRQRFHU�OD�LPSRUWDQFLD�GH�HODERUDU�XQ�SODQ�YHUEDO�GH�VROXFLyQ�GH�FDGD�

SUREOHPD�\�WHQHU�VXILFLHQWHV�RSRUWXQLGDGHV�SDUD�SUDFWLFDU�HVH�SDVR��FRQ�\�VLQ�DQGDPLDMH�

GH�ORV�GRFHQWHV���

/RV� DOXPQRV� GHEHQ� FRQRFHU� OD� LPSRUWDQFLD� GH� YHULILFDU� H[SOtFLWDPHQWH� VL� VX� VROXFLyQ�

FRUUHVSRQGH� DO� SUREOHPD� SODQWHDGR� \� WHQHU� VXILFLHQWHV� RSRUWXQLGDGHV� SDUD� SUDFWLFDU� HVH�

SDVR��FRQ�\�VLQ�DQGDPLDMH�GH�ORV�GRFHQWHV��

/RV�DOXPQRV�GHEHQ�FRQRFHU�OD�LPSRUWDQFLD�GHO�XVR�DGHFXDGR�GH�OD�VLPERORJtD�\�ODV�UHJODV�

GH�ODV�RSHUDFLRQHV�DULWPpWLFDV��

�



���

5()(5(1&,$6��

%DUE�� &��� 	� 4XLQQ�� $�� /�� �������� 3UREOHP� VROYLQJ� GRHV� QRW� KDYH� WR� EH� D� SUREOHP��7KH�

0DWKHPDWLFV�7HDFKHU��������������������

%HQ�&KDLP��'���6KDOLWLQ��<��	�6WXSHO��0����������+LVWRULFDO�PDWKHPDWLFDO�SUREOHPV�VXLWDEOH�IRU�

FODVVURRP�DFWLYLWLHV��7KH�0DWKHPDWLFDO�*D]HWWH�������������������

&KDQJ�� +�� �������� $QDO\VLV� RQ� 8VLQJ� WKH� +LVWRU\� RI� 0DWKHPDWLFV� LQ� &KLQHVH� 0DWKHPDWLFV�

7H[WERRNV��-RXUQDO�IRU�+LVWRU\�RI�0DWKHPDWLFV����������������������

&ODUN��.��0���.MHOGHVHQ��7��+���6FKRUFKW��6��	�7]DQDNLV��&���HGLWRUHV����������0DWKHPDWLFV���

(GXFDWLRQ� DQG� +LVWRU\�� 7RZDUGV� D� KDUPRQLRXV� SDUWQHUVKLS�� ,&0(���� PRQRJUDSKV��

6SULQJHU���

'HPDWWHҒ��$��	�)XULQJKHWWL��)����������7RGD\
V�VWXGHQWV�HQJDJLQJ�ZLWK�$EEDFXV�SUREOHPV��='0�

±�0DWKHPDWLFV�(GXFDWLRQ��KWWSV���GRL�RUJ���������V��������������������

)DXYHO�� -�� �������� 8VLQJ� +LVWRU\� LQ� 0DWKHPDWLFV� (GXFDWLRQ�� )RU� WKH� /HDUQLQJ� RI�

0DWKHPDWLFV���������������

)DXYHO��-��	�YDQ�0DDQHQ��-���HGLWRUHV����������+LVWRU\�LQ�0DWKHPDWLFV�(GXFDWLRQ��7KH��

,&0,�6WXG\��.OXZHU�$FDGHPLF�3XEOLVKHUV�

*LO��3��	�0DUWLQKR��0��+����������7KH�UROH�RI�KLVWRU\�RI�PDWKHPDWLFV�LQ�IRVWHULQJ�DUJXPHQWDWLRQ��

7ZR�WRZHUV��WZR�ELUGV�DQG�D�IRXQWDLQ��(Q�&(50(�����1LQWK�&RQJUHVV�RI�WKH�(XURSHDQ�

6RFLHW\�IRU�5HVHDUFK�LQ�0DWKHPDWLFV�(GXFDWLR���SS�������������&KDUOHV�8QLYHUVLW\�LQ�

3UDJXH���

-DQNYLVW��8��7����������$�FDWHJRUL]DWLRQ�RI�WKH�³ZK\V´�DQG�³KRZV´�RI�XVLQJ�KLVWRU\�LQ��



���

PDWKHPDWLFV�HGXFDWLRQ��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV�������������������

-X��0��.���0RRQ�� -��(��	� 6RQJ�� 5�� -�� �������� +LVWRU\� RI� PDWKHPDWLFV� LQ�.RUHDQ�PDWKHPDWLFV�

WH[WERRNV�� ,PSOLFDWLRQ� IRU� XVLQJ� HWKQRPDWKHPDWLFV� LQ� FXOWXUDOO\� GLYHUVH� VFKRRO��

,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH�DQG�0DWKHPDWLFV�(GXFDWLRQ���������������������

.DSRIX�� /�� .��� 	� .DSRIX�� :�� �������� �� 7KLV� 0DWKV� ,V� %HWWHU� WKDQ� 7KDW� 0DWKV�� �� ([SORULQJ�

/HDUQHU� 3HUFHSWLRQV� RQ� WKH� ,QWHJUDWLRQ� RI� +LVWRU\� RI� 0DWKHPDWLFV� LQ� 7HDFKLQJ� WKH�

7KHRUHP�RI�3\WKDJRUDV��$�&DVH�6WXG\��,QWHUQDWLRQDO�(OHFWURQLF�-RXUQDO�RI�0DWKHPDWLFV�

(GXFDWLRQ���������HP���������SiJLQDV���

.DW]��9�� -��	�0LFKDORZL]��.��'�� ��������+LVWRULFDO�PRGXOHV� IRU� WKH� WHDFKLQJ� DQG� OHDUQLQJ� RI�

PDWKHPDWLFV��7KH�$PHULFDQ�0DWKHPDWLFDV�6RFLHW\���

.DW]��9���HGLWRU����������8VLQJ�+LVWRU\�WR�7HDFK�0DWKHPDWLFV��$Q�,QWHUQDWLRQDO�3HUVSHFWLYH��7KH�

0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD���

.DW]��9��-����������8VLQJ�KLVWRU\�LQ�WHDFKLQJ�PDWKHPDWLFV��)RU�WKH�/HDUQLQJ�RI�0DWKHPDWLFV�����

��������

/LX��3��+����������'R�WHDFKHUV�QHHG�WR�LQFRUSRUDWH�WKH�KLVWRU\�RI�PDWKHPDWLFV�LQ�WKHLU�WHDFKLQJ"�

0DWKHPDWLFV�7HDFKHU�������������������

0HDYLOOD��9��	�)ORUHV��$����������+LVWRU\�RI�PDWKHPDWLFV�DQG�SUREOHP�VROYLQJ��D�WHDFKLQJ�

VXJJHVWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�0DWKHPDWLFDO�(GXFDWLRQ�LQ�6FLHQFH�DQG�7HFKQRORJ\��

����������������

0R\RQ��0�� ��������7HDFKLQJ�0DWKHPDWLFV� DQG�$OJRULWKPLFV�ZLWK�5HFUHDWLRQDO�3UREOHPV��7KH�

/LEHU� $EDFL� RI� )LERQDFFL�� (Q� %DUELQ�� e�� HW� DO�� �HGLWRUHV��� 3URFHHGLQJV� RI� WKH� (LJKWK�



���

(XURSHDQ� 6XPPHU� 8QLYHUVLW\� RQ� +LVWRU\� DQG� (SLVWHPRORJ\� LQ� PDWKHPDWLFV� (GXFDWLRQ�

�(68�����6NULIWVHULH�������QU�������2VOR�0HWURSROLWDQ�8QLYHUVLW\���

�

-XiUH]�5DPtUH]��0��$���+HUQiQGH]�5HEROODU��/��$��	�6OLVNR��-����������)LERQDFFL¶V�PRWLRQ�

SUREOHP�³7ZR�WUDYHOOHUV´��7KH�VROXWLRQV�JLYHQ�E\�MXQLRU�KLJK�VFKRRO�VWXGHQWV�ZKR�ZHUH�

WUDLQHG�IRU�0DWKHPDWLFDO�2O\PSLDG��/DWLQ�$PHULFDQ�-RXUQDO�RI�3K\VLFV�(GXFDWLRQ��������

���������

�

3DUN�� -��	�-DQJ��'�� ��������6WXG\�RQ�&ULWLFLVP�DQG�$OWHUQDWLYH�RQ� WKH�+LVWRU\�RI�0DWKHPDWLFV�

'HVFULEHG� LQ� WKH� 6HFRQGDU\� 6FKRRO� 0DWKHPDWLFV� 7H[WERRNV�� &RPPXQLFDWLRQV� RI�

0DWKHPDWLFDO�(GXFDWLRQ�������������������

�

3RO\D��*����������&yPR�SODQWHDU�\�UHVROYHU�SUREOHPDV��7ULOODV���

5DGIRUG�� /��� )XULQJKHWWL�� )�� 	� +DXVEHUJHU�� 7�� �HGLWRUHV��� �������� 3URFHHGLQJV� RI� WKH� �����

,&0(�6DWHOOLWH�0HHWLQJ�RI�WKH�,QWHUQDWLRQDO�6WXG\�*URXS�RQ�WKH�5HODWLRQV�%HWZHHQ�WKH�

+LVWRU\�DQG�3HGDJRJ\�RI�0DWKHPDWLFV��,5(0�GH�0RQWSHOOLHU���

�

6FKRUFKW��6����������+LVWRU\�RI�0DWKHPDWLFV� LQ�*HUPDQ�0DWKHPDWLFV�7H[WERRNV��HQ�&ODUN�� �.��

0��HW�DO���HGLWRUHV���0DWKHPDWLFV��(GXFDWLRQ�DQG�+LVWRU\���SS������������6SULQJHU��

�

6LJOHU��/��(����������)LERQDFFL
V�/LEHU�DEDFL��D�WUDQVODWLRQ�LQWR�PRGHUQ�(QJOLVK�RI�/HRQDUGR�

3LVDQR
V�%RRN�RI�FDOFXODWLRQ��6SULQJHU���

�



���

6LX��0��.����������1R��,�GRQ¶W�XVH�KLVWRU\�RI�PDWKHPDWLFV�LQ�P\�FODVV��:K\"�HQ�)XULQJKHWWL��)���

.DLMVHU��)��	�7]DQDNLV��&���HGLWRUV����3URFHHGLQJV�+30������	�(68����(GLFLyQ�UHYLVDGD��

SS�����±������8QLYHUVLW\�RI�8SSVDOD��

�

6XOOLYDQ��0��0��	�3DQDVXN��5��0���������� )LERQDFFL� QXPEHUV�DQG�DQ�DUHD�SX]]OH��&RQQHFWLQJ�

JHRPHWU\� DQG� DOJHEUD� LQ� WKH� PDWKHPDWLFV� FODVVURRP�� 6FKRRO� 6FLHQFH� DQG�0DWKHPDWLFV��

�����������������

�

6ZHW]�� )�� -�� �������� 6HHNLQJ� UHOHYDQFH"� 7U\� WKH� KLVWRU\� RI� PDWKHPDWLFV�� 7KH� 0DWKHPDWLFV�

7HDFKHU���������������

�

6ZHW]�� )�� -�� �������� 8VLQJ� 3UREOHPV� IURP� WKH� +LVWRU\� RI� 0DWKHPDWLFV� LQ� &ODVVURRP�� 7KH�

0DWKHPDWLFV�7HDFKHU�������������������

�

6ZHW]��)��-����������0DWKHPDWLFDO�H[SHGLWLRQV��([SORULQJ�ZRUG�SUREOHPV�DFURVV�WKH�DJHV���

-RKQV�+RSNLQV�8QLYHUVLW\�3UHVV���

�

6ZHW]��)��-����������([SHGLFLRQHV�PDWHPiWLFDV��/D�DYHQWXUD�GH�ORV�SUREOHPDV�PDWHPiWLFRV�D�

WUDYpV�GH�OD�+LVWRULD��/D�HVIHUD�GH�ORV�OLEURV���

7DVNLQ��'���<LOGL]��&��	�.DQERODW��2����������5HIOHFWLRQV�RI�3UREOHP�6ROYLQJ�(QYLURQPHQW%DVHG�

RQ�*URXS�:RUN��([DPSOH�RI�)LERQDFFL�3UREOHP��0HGLWHUUDQHDQ�-RXUQDO�RI(GXFDWLRQDO�

5HVHDUFK����D������������

8JDUWH��$����������)LERQDFFL�\�ORV�SUREOHPDV�GHO�/LEHU�$EDFL��/XOX�



���

KWWS���F\EHUWHVLV�XQPVP�HGX�SH�KDQGOH������������������



���

$3e1',&(���

2FKR� HMHPSORV� GH� ODV� KRMDV� GH� UHVSXHVWDV� GH� ORV� DOXPQRV� ROtPSLFRV� FRQ� OD� UHVSXHVWD�

FRUUHFWD�

��/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2��

�

D�'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�(O�HVWXGLDQWH�SODQWHD�DERUGDU�HO�SUREOHPD�FRQ�ORV�GDWRV�TXH�GHVFULEHQ�OD�VDOLGD�GHO�

KRPEUH��³SHQVDPLHQWR�UHYHUVLEOH´����

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�������� �

&RPHQWDULR�(O�DOXPQR�LQWX\H�HO�SURFHGLPLHQWR�LQYHUVR��SHUR�QR�OR�HMHUFH�SDUD�FDGD�SXHUWD��VLQR�



���

VRODPHQWH� OR� HMHPSOLILFD� SDUD� OD� VH[WD� SXHUWD�� � $GHPiV�� QR� PDQHMD� ELHQ� ODV� UHJODV� GH� ODV�

RSHUDFLRQHV�DULWPpWLFDV��£³�����´�QR�HV�LJXDO�D�³��[��´��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

���

�

&RPHQWDULR� (O� DOXPQR� PXHVWUD� FRPR� UHVROYLy� HO� SUREOHPD� WpUPLQR� D� WpUPLQR�� GH� IRUPD�

FRUUHFWD�� HV� GHFLU� WLHQH� XQ� SHQVDPLHQWR� UHYHUVLEOH�� 6LQ� HPEDUJR�� QR� UHDOL]D� XQD� GHPRVWUDFLyQ�

IRUPDO� FRPHQ]DQGR�GHVGH� HO� Q~PHUR� GH� ODV�PDQ]DQDV� TXH� OH� TXHGDQ� DO� KRPEUH� GHVSXpV� GH� OD�

SULPHUD�SXHUWD��������3ULPHUR�GD�OD�PLWDG�������� ������\�OXHJR�XQD�PiV������±��� ��������

�

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2��

D�'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��



���

�

�

&RPHQWDULR�(O�DOXPQR�FRPSUHQGH�TXH�VH�WUDWD�GH�XQD�VHULH�DO�GHFLU�³6H�VLJXH�XQD�VHFXHQFLD´��

$GHPiV��VH�REVHUYD�TXH�HO�HVWXGLDQWH�FRQVLGHUD�FRPHQ]DU�HO�FRQWHR�GHVGH�TXH�HO�KRPEUH�VDOH�HV�

GHFLU�GHVGH�TXH�VH�WLHQH�XQD�PDQ]DQD��HVWR�OOHYD�D�TXH�HO�HVWXGLDQWH�WLHQH�XQD�VHULH�FUHFLHQWH��

D�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�

�

&RPHQWDULR�3DUHFH�TXH�HO�HVWXGLDQWH�WLHQH�HO�VLJXLHQWH�UD]RQDPLHQWR�SDUD�REWHQHU�ORV�WpUPLQRV�

GH�OD�VHULH��TXH�H[SUHVR�DQWHULRUPHQWH��7DEOD�$����



���

7DEOD�$���(O�VXSXHVWR�UD]RQDPLHQWR�GHO�DOXPQR�$2���

1~PHUR�GH�
SXHUWD�

�R�WHUPLQR��

&DQWLGDG�GH�PDQ]DQDV�TXH�GD�HO�
KRPEUH�D�FDGD�JXDUGLD��R�UD]yQ�HQWUH�

FDGD�WHUPLQR��

&DQWLGDG�GH�PDQ]DQDV�TXH�WLHQH�
HO�KRPEUH��R�YDORU�GH�FDGD�

WHUPLQR��

6DOLGD� � � ��

�� ��������� HV? � � � ��� � ʿ HV � �
�� ���� � �ʿ HV � � ������ HV? � �
�� �������� HV? � ����� ��ʿ HV �� �
�� ����� �� �ʿ HV �� � �������� HV? � �
�� ��������� HV? � ����� ��ʿ HV �� �
�� ��������� HV? � ����� ���ʿ HV ��� �
�� ���� � ��� �ʿ HV ��� � ������������ HV? � �

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV���

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�HO�DOXPQR�QR�DERUGy�HO�SUREOHPD��

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2����

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�(O�HVWXGLDQWH�FRQVLGHUD�TXH�HV�XQD�VHULH�GLVFUHWD�FUHFLHQWH�FXDQGR�GLFH��³(PSLH]R�

FRQ� HO� ~OWLPR� �FXDQGR� VROR� TXHGR���PDQ]DQD�� ��� OR�PXOWLSOLFR� SRU� �� �³�´�� OH� VXPD��� \� D� Vt� ��



���

YHFHV´��7DPELpQ� VH� REVHUYD� TXH� HO� HVWXGLDQWH� FUHD� XQ� DOJRULWPR�SDUD� OD� HQFRQWUDU� OD� UHVSXHVWD�

FRUUHFWD��DO�PDQHMDU�HO�SUREOHPD�HQ�XQD�VHULH�GH�SDVRV���

E�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�

&RPHQWDULR�(O�HVWXGLDQWH�QR�HVFULEH�SDUpQWHVLV�SDUD�GHWHUPLQDU�FXiO�HV� OD�SULPHUD�RSHUDFLyQ�D�

UHDOL]DU��6H�WUDWD�GH�XQ�PDO�XVR�GH�OD�VLPERORJtD�DULWPpWLFD��(O�UD]RQDPLHQWR�GHO�HVWXGLDQWH�FRQ�HO�

XVR�FRUUHFWR�GH�OD�VLPERORJtD�DULWPpWLFD�VH�SUHVHQWD�HQ�OD�7DEOD�$���

7DEOD�$���(O�UD]RQDPLHQWR�GHO�DOXPQR�$2���FRQ�HO�XVR�FRUUHFWR�GH�VLPERORJtD�DULWPpWLFD��

1~PHUR�GH�SXHUWD� &DQWLGDG�GH�0DQ]DQDV�

6DOLGD� ��

�� �ɺ������ HV ����� � �
�� ��ɺ������� HV ����� � �
�� ��ɺ��������� HV ����� �

�� ��������������� HV? ��

�� ��ɺ��������� HV ����� �

�� ���ɺ���������� HV ����� �

�� ɺ������������ HV ����� �

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�(O�DOXPQR�QL�VLTXLHUD�LQWHQWR�D�FRPSUREDUOR��



���

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

UHVROYHU�HO��

SUREOHPD��

&RPHQWDULR�(O�DOXPQR�DERUGy�HO�SUREOHPD�GH�IRUPD�FRQFUHWD�\�SUHFLVD��

E�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�

�

&RPHQWDULR� 6H� QRWD� XQ� SHQVDPLHQWR� FRQFUHWR� \� PX\� HILFLHQWH�� FRQ� HO� XVR� DGHFXDGR� GH� OD�

VLPERORJtD�DULWPpWLFD��$GHPiV��HO�DOXPQR�HQWLHQGH�OD�UD]yQ�HQWUH�FDGD�WpUPLQR�GH�OD�VHULH���

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�(O�DOXPQR�QR�DWLHQGH�HVWH�UXEUR��

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

� /R�TXH� KDUtD� VHUtD� KDFHU� XQD� RSHUDFLyQ� LQYHUVD�� HV� GHFLU�� VXPDU� OR� GREOH� TXH� OH� TXHGD� \�

�ƵŵĞŶƚĂƌ�Ă�ůĂ�ƷůƚŝŵĂ�ŵĂŶǌĂŶĂ�ƵŶĂ�Ǉ�ŵƵůƚŝƉůŝĐĂƌůŽ�ƉŽƌ�Ϯ͕�ŚĂĐĞƌ�ĞƐƚŽ�ϳ�



���

DQH[DUOH�R��PiV�ELHQ��VXPDUOH�³XQR´�SDUD�GHVFXEULU�FXiQWDV�PDQ]DQDV�WHQtD�DO�³LQLFLR´��

�

&RPHQWDULR�(O�DOXPQR�VH�HTXLYRFD�HQ� OD�RUGHQ� GH� ODV�RSHUDFLRQHV� ³SULPHUR�GREODU� \�GHVSXpV�

VXPDU�XQR´�HQ�OXJDU�³SULPHUR�DJUHJDU�XQR�\�GHVSXpV�GREODU´��

F�� 5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

����� �

&RPHQWDULR� (Q� OD� UHDOL]DFLyQ�� HO� DOXPQR� WLHQH� OD� RUGHQ� FRUUHFWD� GH� ODV� RSHUDFLRQHV�� SHUR� QR�

XWLOL]D�GH�PDQHUD�FRUUHFWD�OD�VLPERORJtD�DULWPpWLFD�������� ���[��� �����

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��



���

������ �

&RPHQWDULR��$XQTXH�OD�GHPRVWUDFLyQ�VH�SODQWHD�GH�PDQHUD�FRUUHFWD��VH�UHSLWH�HO�PDO�XVR�GH�OD�

VLPERORJtD�DULWPpWLFD�������� �����±��� �������WLHQH�XQ�SHQVDPLHQWR�UHYHUVLEOH��

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD���

7RPDU�HO�UHVLGXR�\�KDFHU�ODV�RSHUDFLRQHV�FRQWUDULDV���YHFHV��

�

&RPHQWDULR�(O�SODQ�YHUEDO�GHO�DOXPQR�HV�PX\�JHQHUDO��6H�SRGUtD�SUHFLVDU�D~Q�PiV��KDFHU�ODV�

RSHUDFLRQHV�FRQWUDULDV�\�HQ�HO�RUGHQ�FRQWUDULR���

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�



���

�

&RPHQWDULR�(O�DOXPQR�SUHFLVR�VX�DOJRULWPR�H[SUHVDGR�YHUEDOPHQWH��3DUD�REWHQHU�HO�Q~PHUR�GH�

ODV�PDQ]DQDV�TXH�WHQtD�HO�KRPEUH�DQWHV�GH�OD�SXHUWD��VH�DJUHJD�XQR�DO�Q~PHUR�GH�ODV�PDQ]DQDV�

TXH�WHQtD�HO�KRPEUH�GHVSXpV�GH�SDVDU�OD�SXHUWD�\�HO�UHVXOWDGR�VH�PXOWLSOLFD�SRU�GRV��(Q�HO�FDVR�GH�

OD�VpSWLPD�SXHUWD��HVR�HV�������� ���\���[��� �����(V�~QLFR�DOXPQR�TXH�WLHQH�HO�XVR�FRUUHFWR�GH�OD�

VLPERORJtD�DULWPpWLFD��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�
�
��

�
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 �

�

 �

�

 �

�

 �

�

 �

�

 �



���

����� �

&RPHQWDULR�(O�HVWXGLDQWH�UHDOL]D�XQD�GHPRVWUDFLyQ�DFHSWDEOH���

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2����

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�(V�XQ�SODQ�YHUEDO�FODUR�\�SUHFLVR���

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

��� �



���

&RPHQWDULR�(O�DOXPQR�WLHQH�XQ�SHQVDPLHQWR�UHYHUVLEOH��6LQ�HPEDUJR��WLHQH�XQ�PDO�PDQHMR�GH�OD�

VLPERORJtD�DULWPpWLFD��HVSHFLDOPHQWH�HQ�OD�LJXDOGDG�\�HQ�ODV�RSHUDFLRQHV������ ���[��� ������

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�

�

&RPHQWDULR� (O� HVWXGLDQWH� KDFH� XQD� GHPRVWUDFLyQ� DFHSWDEOH�� DXQTXH� FRQ�XQ�PDO�PDQHMR� GH� OD�

VLPERORJtD�DULWPpWLFD���

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$2���

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

&RPHQWDULR�'HVSXpV�VH�DQDOL]DUi�OR�TXH�HVFULELy�DO�LQYHUVR�GH�OD�KRMD��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH�

�

;ǀĞƌ�Ăů�ŽƚƌŽ�ůĂĚŽͿ�



���

�

&RPHQWDULR�6H�YH�TXH�HO�HVWXGLDQWH�HQ�FDGD�SDUpQWHVLV�UHSUHVHQWD�OD�FDQWLGDG�GH�PDQ]DQDV�TXH�

OH� FRUUHVSRQGH� D� FDGD� JXDUGLD�� HV� GHFLU� WLHQH� XQ� SHQVDPLHQWR� UHYHUVLEOH�� 6X� UD]RQDPLHQWR� VH�

SRGUtD�SUHVHQWDU�HQ�OD�VLJXLHQWH�7DEOD�$����

7DEOD�$���(O�VXSXHVWR�UD]RQDPLHQWR�GHO�DOXPQR�$2����

1~PHUR�GH�SXHUWD� 1XPHUR�GH�PDQ]DQDV� 'HVFULSFLyQ�

6DOLGD� �� (O�KRPEUH�VDOLy�FRQ���PDQ]DQD��

�� �����  � � � &RQ�OD�TXH�VDOLy�VH�OH�DJUHJD���\�VH�
DJUHJD�OD�PLVPD�FDQWLGDG��

� ������� HV? �� � ��

�� �����  � � � $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���
\�VH�DJUHJD�OD�PLVPD�FDQWLGDG��

� ��������� HV? �� � ��

�� �������  � � � $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���
\�VH�DJUHJD�OD�PLVPD�FDQWLGDG�

�� ������������� HV? �� � ��

�� �������  � � � $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���
\�VH�DJUHJD�OD�PLVPD�FDQWLGDG��

� ������������� HV? �� � ��

�� �������  � � � $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���
\�VH�DJUHJD�OD�PLVPD�FDQWLGDG��

� ������������� HV? �� � ��

�� ��������  � � � $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���



���

\�VH�DJUHJD�OD�PLVPD�FDQWLGDG��

� ��������������� HV? �� � ��

�� �� ������� ���� $�ODV�PDQ]DQDV�DQWHULRUHV�VH�OH�DJUHJD���
\�VH�DJUHJD�OD�PLVPD�FDQWLGDG�

� ������������������� HV? �� � ��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD���

�����
�

�
�����

�

�
��������

��

�
��

���

�����
��

�
��
��������

��

�
��
��������

��

�
��

�����������
���

��
��
����

��DOODJDU��KDVWD�QWHVXVHVLYDPH
�DVL\���UHVWDU��UHVXOWDGR�DO\��GRV�HQWUH����GLYLGLU��GHYH�VH�VROR

 � � �

 � � � �

,QYHUVR�GH�OD�KRMD�

�



���

�

&RPHQWDULR�(O�HVWXGLDQWH�KDFH�XQD�GHPRVWUDFLyQ�SUHFLVD�GH� ORV� KHFKRV�HQ�HO� LQFLVR�E���GRQGH�

PDUFD� OD�VHFXHQFLD�D� VHJXLU�D�SDUWLU�GH�����PDQ]DQDV��KDVWD� OOHJDU�D�WHQHU���PDQ]DQD��3RU�RWUR�

ODGR��VH�WLHQH�TXH��DO�LQYHUVR�GH�OD�KRMD��HO�DOXPQR�HVFULEH�HO�DOJRULWPR�D�VHJXLU��

�

$3(1',&(���

&XDWUR� HMHPSORV� GH� ODV� KRMDV� GH� UHVSXHVWDV� GH� ORV� DOXPQRV� UHJXODUHV� FRQ� OD� UHVSXHVWD�

FRUUHFWD�

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����

D�� 'HVFULEH� YHUEDOPHQWH� �VLQ� XVDU� IRUPXODV� R� H[SUHVLRQHV� PDWHPiWLFDV�� TXp� SODQ� WLHQHV� SDUD�

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�(Q�OXJDU�GH�IRUPXODU�XQ�SODQ��HO�DOXPQR�DILUPD�TXH�HO�KRPEUH�WLHQH�����PDQ]DQDV��

SHUR�QR�PHQFLRQD�FRPR�ORJUy�REWHQHU�HVWH�UHVXOWDGR��7DPELpQ��UHSLWH�HO�DOJRULWPR�GH�FDPELR��OD�

PLWDG�GH�PDQ]DQDV�PiV�XQD����

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��



���

������������� �

&RPHQWDULR�(O�DOXPQR�QR�SUHVHQWD�QLQJXQD�VHULD�GH�RSHUDFLRQHV�TXH�FRUUHVSRQGHQ�DO�DOJRULWPR�

GHO�FDPELR��6RODPHQWH�HVFULEH�XQD�H[SUHVLyQ�DOJHEUDLFD�³[� ��[����´�FX\R�VROXFLyQ�IRUPDO��[� ���

���QR�WLHQH�XQD�UHODFLyQ�REYLD�FRQ�HO�SUREOHPD��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

�������� �

&RPHQWDULR� 3DUHFH� TXH� HO� DOXPQR� WXYR� HO� UD]RQDPLHQWR� SUHVHQWDGR� HQ� OD� 7DEOD� $��� HV� GHFLU�

WLHQH�XQ�SHQVDPLHQWR�UHYHUVLEOH��

7DEOD�$���(O�VXSXHVWR�UD]RQDPLHQWR�VXSXHVWR�GHO�DOXPQR�$5������

1~PHUR�GH�SXHUWD� &DQWLGDG�GH�0DQ]DQDV�

6DOLGD� ��

�� ��������� HV? � � �
�� ����������� HV? � � �
�� �������������� HV? � � �
�� �������������� HV? � � �
�� �������������� HV? � � �



���

�� ���������������� HV? � � �
�� ������������������� HV? � � �

�

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

UHVROYHU�HO�SUREOHPD��

�

3ULPHUR� GLFH� TXH� OH� VREUD� XQD� PDQ]DQD� HQWRQFHV� HQ� OD� SXHUWD� �� WHQtD� �� PDQ]DQDV�

HQWRQFHV�OH�GLR�OD�PLWDG���PiV�XQD� ���HQWRQFHV�OH�VREUR���\�DVt�VXFHVLYDPHQWH�DKRUD�HQ�

OD� SXHUWD� �� WHQtD� ���PDQ]DQDV� OD� PLWDG� VRQ� W�PHQR� �� TXH� OH� GLR� �� GHVSXpV� OD� PLWDG� ��

PHQRV��� ����4XH�OH�VREUR�

�

�

&RPHQWDULR�(O�DOXPQR�QR� IRUPXOD�XQ�SODQ�VLQR� UHDOL]D�GH�PDQHUD� LQFRUUHFWD�OR�TXH�LPSOLFD� OD�

IRUPXODFLyQ�GHO�SUREOHPD��(O�KRPEUH�WHQtD���PDQ]DQDV�QR�HQ�OD�SXHUWD���VLQR�HQ�OD�SXHUWD����(O�

KRPEUH�WHQtD����PDQ]DQDV�QR�HQ�OD�SXHUWD���VLQR�HQ�OD�SXHUWD����

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��



���

�

&RPHQWDULR�(O�DOXPQR�QR�SXGR�HVFULELU�XQD�HFXDFLyQ�TXH�H[SUHVD�OR�TXH�FRPHQWy�HQ�HO� LQFLVR�

D����

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

���� �

&RPHQWDULR�(O�DOXPQR�VLJXH�XQ�³DOJRULWPR´�TXH�QR�UHVSHWD�ODV�UHJODV�GH�DULWPpWLFD����[��� ���

����6LQ�HPEDUJR��WDO�DOJRULWPR�JHQHUD�ORV�Q~PHURV�GH�PDQ]DQDV�DQWHV�GH�FDGD�SXHUWD��'H�PDQHUD�

H[SOtFLWD�HO�DOJRULWPR�GLFH��HO�Q~PHUR�GH�PDQ]DQDV�DQWHV�GH�XQD�SXHUWD� VH�REWLHQH�GREODQGR�HO�

Q~PHUR�GH�PDQ]DQDV�GHVSXpV�GH�WDO�SXHUWD�\�DJUHJDQGR�GRV�DO�UHVXOWDGR����(O�Q~PHUR�LQLFLDO�GH�

ODV�PDQ]DQDV�������VH�REWLHQH�PXOWLSOLFDQGR�����SRU���\�DJUHJDQGR���DO�UHVXOWDGR�����[����������

 �������

(V� LPSRUWDQWH� QRWDU� TXH� HO� DOJRULWPR� GHO� DOXPQR� HV� HTXLYDOHQWH� DO� DOJRULWPR� HVSHUDGR��

$JUHJDQGR�XQR�DO�Q~PHUR�GH�PDQ]DQDV�GHVSXpV�GH�XQD�SXHUWD�\�HO�UHVXOWDGR�PXOWLSOLFDU�SRU�GRV���

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5�����

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�SDUD�

� �� � �� �[



���

UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR�$O�GHFLU�HO�$OXPQR�³,QLFLDU� LQYHUVDPHQWH�GH�PDQHUD�TXH� LQLFLH� VXPDQGR�GHVGH� OD�

SXHUWD�Q~PHUR���FRQVLGHUD´�GLFH�TXH�GHEH�LQLFLDU�HO�FRQWHR�GH�ODV�PDQ]DQDV�GHVGH�TXH�OD�VpSWLPD�

SXHUWD�� OR�TXH�VH�FRQVLGHUD�HV�XQ� UD]RQDPLHQWR�PX\�YLDEOH�\D�TXH�VH�SDUWH�GH�OR�TXH�VH�FRQRFH�

³HO� KRPEUH� VDOLy� FRQ� XQD� PDQ]DQD´�� GHVSXpV� HO� DOXPQR� PHQFLRQD� OD� PDQHUD� TXH� UHDOL]DU� ODV�

RSHUDFLRQHV�SDUD�VDEHU�OD�FDQWLGDG�GH�PDQ]DQDV�TXH�WLHQH�HO�KRPEUH��³3ULPHUR�KDOODU�XQ�Q~PHUR�

TXH�SXHGD�GLYLGLUOR�HQ�GRV�PiV���\�HO�Q~PHUR�HV��´�\�DILUPD�OD�FDQWLGDG�HV���TXH�HV�OD�FDQWLGDG�

GH�PDQ]DQDV�TXH�OOHJD�FRQ�HO�~OWLPR�JXDUGLD��GHVSXpV�PHQFLRQD�ODV�RSHUDFLRQHV�D�UHDOL]DU�³OXHJR�

GLYLGLUOR�HQ�GRV�\�VXPDUOH�XQR´��GRQGH�VH�SXHGH�REVHUYDU�XQD� OyJLFD�FRQ� OD�VLJXLHQWH�HFXDFLyQ�

[���±��� ����GRQGH�[�HV�HO�Q~PHUR�GH�PDQ]DQDV��SRVWHULRUPHQWH�HO�DOXPQR�PHQFLRQD�OD�FDQWLGDG�

GH�PDQ]DQDV�TXH�OH�FRUUHVSRQGH�DO�~OWLPR�JXDUGLD�³\�HO�JXDUGLiQ�GH�OD�SXHUWD���VH�TXHGD�FRQ��´��

DO�ILQDU�PHQFLRQD�TXH�VH�WUDWD�GH�XQD�VHULH�GH�Q~PHURV�DO�GHFLU��³\�DVt�VXFHVLYDPHQWH´��

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��



���

�

�

&RPHQWDULR�(O�DOXPQR�KDFH�XQD� LOXVWUDFLyQ�GHO�SUREOHPD��GLEXMD�FDGD�SXHUWD�GRQGH�FRQVLGHUy�

TXH�D� OD� VpSWLPD�SXHUWD� OH�FRUUHVSRQGHQ���PDQ]DQDV� \� UHDOL]D� OD� VXPD�GH������� ���� OR� TXH�HV�

FRUUHFWR�\D�TXH���VRQ�ODV�PDQ]DQDV�TXH�VH�OH�GDQ�DO�JXDUGLD�PiV�FRQ�OD�TXH�VDOH�HO�KRPEUH�GH�OD�

VpSWLPD�SXHUWD��

F��7X�VROXFLyQ�HV��(Q�XQ�SULQFLSLR��HO�KRPEUH�KD�WRPDGR�����PDQ]DQDV��

&RPHQWDULR� (O� DOXPQR� LQVHUWy� HO� UHVXOWDGR� FRUUHFWR�� 6LQ� HPEDUJR�� ODV� FXHQWDV� TXH� KDFH� DO�

LQYHUVR�GH�OD�KRMD�QR�VRQ�FRUUHFWDV��

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

3XHUWD���VH�TXHGD�FRQ���\�DVt�

VXFHVLYDPHQWH�

�

�
�

��

�

� �� �� �� ��

 �
 y

��
��

�

� � � �



���

�����

�

&RPHQWDULR� (O� DOXPQR� HQ� HO� SULPHU� UHQJOyQ� HVFULEH� HO� Q~PHUR� GH� FDGD� SXHUWD�� HQ� HO� VHJXQGR�

UHQJOyQ� HVFULEH� HO� Q~PHUR� GH� PDQ]DQDV� TXH� OH� FRUUHVSRQGH� D� FDGD� JXDUGLD�� HQ� HO� WHUFHUR� HO�

Q~PHUR� GH�PDQ]DQDV� FRQ� ODV� TXH� OOHJD� HO� KRPEUH��/DPHQWDEOHPHQWH� HO� DOXPQR� VROR� HVFULEH� ��

WpUPLQRV��

,QYHUVR�GH�OD�KRMD��

���� �

&RPHQWDULR�(O�DOXPQR�HVFULEH�DO�LQYHUVR�GH�OD�KRMD�ORV�Q~PHURV�FRUUHFWRV������������������������

��������$�SDUWLU�GHO�VHJXQGR�Q~PHUR��FDGD�XQR�VH�REWLHQH�DO�WRPDU�OD�PLWDG�GHO�Q~PHUR�DQWHULRU�\�

GHO�UHVXOWDGR�UHVWDU����

���/DV�UHVSXHVWDV�HVFDQHDGDV��WUDQVFULWDV�\�FRPHQWDGDV�GHO�DOXPQR�$5����



���

D�� 'HVFULEH�YHUEDOPHQWH��VLQ�XVDU�IRUPXODV�R�H[SUHVLRQHV�PDWHPiWLFDV��TXp�SODQ�WLHQHV�

SDUD�UHVROYHU�HO�SUREOHPD��

�

�

&RPHQWDULR� (O� DOXPQR� UHVXPH� OD� UHJOD� PHQFLRQDGD� HQ� OD� IRUPXODFLyQ� GHO� SUREOHPD� HQ��

³7HQHPRV�TXH�GDUOH�OD�PLWDG�PiV�XQD���´��VLQ�PHQFLRQDU�TXH�VH�WLHQH�TXH�DSOLFDU�HQ�FDGD�SXHUWD���

E��5HDOL]D�HO�SODQ�PDWHPiWLFDPHQWH��

�

&RPHQWDULR�6H�REVHUYD�TXH�HO�DOXPQR�WLHQH� ORV�FRUUHFWRV�Q~PHURV�GH�PDQ]DQDV�DQWHV�GH�FDGD�

SXHUWD�� HV� GHFLU� WLHQH� ELHQ� PDUFDGR� HO� SHQVDPLHQWR� UHYHEHOFLEOH�� 6LQ� HPEDUJR�� QR� HVFULEH� ORV�

Q~PHURV�GH�PDQ]DQDV�GHVSXpV�GH�FDGD�SXHUWD�\�VH�HTXLYRFD�DO�HVFULELU�HO�DOJRULWPR�SDUD�REWHQHU�

WDOHV�Q~PHURV��3RU�HMHPSOR��VL�DQWHV�GH�OD�VH[WD�SXHUWD�HO�KRPEUH�WXYR����PDQ]DQDV��HO�Q~PHUR�

GH�PDQ]DQDV�GHVSXpV�GH�WDO�SXHUWD����PDQ]DQDV��QR�HV����������������VLQR�����±���±������

G��'HPXHVWUD�DEDMR�TXH�WX�VROXFLyQ�HV�FRUUHFWD��

&RPHQWDULR�(O�DOXPQR�QR�DERUGy�HO�SUREOHPD�

�����������������������������

���������������

�������

������ ������
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