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7UDGLFLRQDOPHQWH��HO�HVWXGLR�GH�OD�FXELHUWD�YHJHWDO�GHVGH�WHOHGHWHFFLyQ�KD�HVWDGR�FHQWUDGR�HQ�OD�GHSHQGHQFLD�HVSHFWUDO��
HVSDFLDO�\�WHPSRUDO�GH�OD�UHIOHFWLYLGDG��6LQ�HPEDUJR��ODV�VXSHUILFLHV�QDWXUDOHV�\��HQ�SDUWLFXODU��ODV�FXELHUWDV�YHJHWDOHV�QR�
VRQ�GLIXVRUHV� ODPEHUWLDQRV�SRU� OR�TXH�GLVSHUVDQ� OD� UDGLDFLyQ� LQFLGHQWH� VLJXLHQGR�XQ�SDWUyQ�DQJXODU�TXH��HQ�SULQFLSLR��
VHUi�GHSHQGLHQWH�GH�OD�ORQJLWXG�GH�RQGD�GH�OD�UDGLDFLyQ�LQFLGHQWH��3DUD�FDUDFWHUL]DU�ODV�SURSLHGDGHV�HVSHFWUR�DQJXODUHV�
GH� OD� UHIOHFWLYLGDG�� � 1LFRGHPXV� HW� DO�� ������� GHILQHQ� XQD� IXQFLyQ� GH� SURSRUFLRQDOLGDG� HQWUH� HO� IOXMR� GH� UDGLDFLyQ�
LQFLGHQWH� \� OD� UDGLDQFLD� UHIOHMDGD� GHQRPLQDGD� %LGLUHFWLRQDO� 6FDWWHULQJ�6XUIDFH� 5HIOHFWDQFH� 'LVWULEXWLRQ� )XQFWLRQ�
�%665')��� FX\D� LQWHJUDO� VREUH� HO� iUHD� REVHUYDGD� HV� OD� GHQRPLQDGD� IXQFLyQ� GH� GLVWULEXFLyQ� GH� OD� UHIOHFWLYLGDG�
ELGLUHFFLRQDO�R�%5')��%LGLUHFWLRQDO�5HIOHFWDQFH�'LVWULEXWLRQ�)XQFWLRQ���(VWD�IXQFLyQ��TXH��GHWHUPLQD�ODV�FDUDFWHUtVWLFDV�
JHRPpWULFDV�GH�OD�UHIOHFWLYLGDG�HVSHFWUDO��QR�VH�SXHGH�REWHQHU�GLUHFWDPHQWH�\D�TXH�LQYROXFUD�WRGR�HO�UDQJR�GH�ORQJLWXGHV�
GH�RQGD��\�iQJXORV��\�VH�GHILQH�SDUD�iQJXORV�VyOLGRV�LQILQLWHVLPDOHV�\�TXH��SRU�WDQWR��QR�FRQWLHQHQ�XQD�FDQWLGDG�PHGLEOH�
GH�UDGLDFLyQ��(Q�VX�OXJDU��FDUDFWHUL]DUHPRV�HVWD�IXQFLyQ�D�SDUWLU�GH�XQ�FRQMXQWR�VXILFLHQWHPHQWH�DPSOLR�GH�PHGLGDV�GHO�
IDFWRU� GH� UHIOHFWLYLGDG� ELGLUHFFLRQDO� R� %5)� �%LGLUHFWLRQDO� 5HIOHFWDQFH� )DFWRU�� �YpDVH� DSpQGLFH� SDUD� XQD� GHILQLFLyQ�
UDGLRPpWULFD�GH�HVWDV�GRV�PDJQLWXGHV���

'LIHUHQWHV� H[SHULHQFLDV� GH� ODERUDWRULR� �6DQGPHLHU� HW� DO�������� &DPDFKR�GH� &RFD� HW� DO��� ����D��� GH� FDPSR� �.LPHV��
������'HHULQJ�HW�DO��������'HHULQJ�HW�DO���������&DPDFKR�GH�&RFD�HW�DO�������E���FRQ�VHQVRUHV�DHURWUDQVSRUWDGRV��,URQV�
HW� DO��� ������ 5DQVRQ� HW� DO��� ������ /HUR\� DQG� %UpRQ�� ������ %UpRQ� HW� DO��� ������ &DPDFKR�GH� &RFD� HW� DO��� ����F�� R�
PHGLDQWH�VDWpOLWH��5RXMHDQ�HW�DO�������D��*RGVDOYH��������KDQ�SXHVWR�GH�PDQLILHVWR�HO�PDUFDGR�FDUiFWHU�DQLVyWURSR�FRQ�
HO� TXH� ODV� FXELHUWDV� YHJHWDOHV� UHIOHMDQ� OD� UDGLDFLyQ� LQFLGHQWH��(Q� FRQVHFXHQFLD�� SDUD�XQD� H[SORWDFLyQ� DGHFXDGD�GH� ORV�
GDWRV�GH�WHOHGHWHFFLyQ�HQ�HO�HVSHFWUR�VRODU��GHEHPRV�FRQVLGHUDU�ORV�DVSHFWRV�GLUHFFLRQDOHV�GH�OD�UHIOHFWLYLGDG��9HUVWUDHWH�
HW�DO����������(Q�HVWH�VHQWLGR��KD\�GRV�HQIRTXHV�IXQGDPHQWDOHV�D�FRQVLGHUDU��3RU�XQ�ODGR��OD�GHSHQGHQFLD�DQJXODU�GH�OD�

5(680(1�
/D� %5')� �%LGLUHFWLRQDO� 5HIOHFWDQFH� 'LVWULEXWLRQ�
)XQFWLRQ��HV�OD�PDJQLWXG�IXQGDPHQWDO�SDUD�GHVFULELU�
ODV� SURSLHGDGHV� HVSHFWUDOHV� \� GLUHFFLRQDOHV� GH� OD�
UHIOHFWLYLGDG��3DUD�OD�FDUDFWHUL]DFLyQ�GH�OD�%5')�HV�
QHFHVDULR� GLVSRQHU� GH� XQ� FRQMXQWR� GH� PHGLGDV� GH�
UHIOHFWLYLGDG� DGTXLULGDV� EDMR� GLIHUHQWHV�
FRQILJXUDFLRQHV� JHRPpWULFDV�� (Q� HVWH� WUDEDMR�
PRVWUDPRV�� PHGLDQWH� GDWRV� 32/'(5�� FyPR�
GHWHUPLQDU� OD� %5')� GH� ODV� FXELHUWDV� YHJHWDOHV�� /D�
HVWLPDFLyQ�GH�OD�%5')�FRUUHVSRQGLHQWH�D�GLIHUHQWHV�
FXOWLYRV�SHUPLWH�DQDOL]DU�OD�DQLVRWURStD�GH�OD�%5')�
\�PRVWUDU�ORV�SULQFLSDOHV�IDFWRUHV�TXH�GHWHUPLQDQ�OD�
PLVPD�� OD� HVWUXFWXUD� GH� OD� FXELHUWD�� ORV� SDUiPHWURV�
ySWLFRV� \� HO� iQJXOR� FHQLWDO� GH� LOXPLQDFLyQ�� /D�
DQLVRWURStD� GH� OD� %5')� SHUPLWH� GHILQLU� OD�
GHQRPLQDGD� ³6LJQDWXUD� 'LUHFFLRQDO´� GH� ODV�
VXSHUILFLHV�TXH�SURSRUFLRQD�LQIRUPDFLyQ�DGLFLRQDO�D�
OD�TXH�VH�REWLHQH�GHVGH�HO�QDGLU��UHODFLRQDGD�FRQ�ODV�
SURSLHGDGHV�HVWUXFWXUDOHV�GH�ODV�VXSHUILFLHV��
�
3$/$%5$6�&/$9(�� %5')�� DQLVRWURStD�� FXELHUWD�
YHJHWDO��32/'(5��
�

$%675$&7�
7KH�%LGLUHFWLRQDO�5HIOHFWDQFH�'LVWULEXWLRQ�)XQFWLRQ�
�%5')�� LV� WKH� EDVLF� TXDQWLW\� WR� GHVFULEH� WKH�
GLUHFWLRQDO�SURSHUWLHV�RI� WKH�VSHFWUDO� UHIOHFWDQFH�� ,Q�
RUGHU�WR�FKDUDFWHULVH�WKH�%5')�ZH�QHHG�D�ZLGH�VHW�
RI� UHIOHFWDQFH� PHDVXUHPHQWV� DFTXLUHG� XQGHU�
GLIIHUHQW� JHRPHWULF� FRQGLWLRQV�� ,Q� WKLV� SDSHU�� ZH�
VKRZ� WKH� PDQQHU� RI� FKDUDFWHULVH� WKH� %5')� XVLQJ�
DLUERUQH�32/'(5�GDWD�� �7KH�UHWULHYHG�%5')�RYHU�
GLIIHUHQW� ODQG� FURSV� DOORZ� XV� WR� DQDO\VH� WKH�
DQLVRWURSLF�EHKDYLRXU�RI�WKH�%5')�DV�D�IXQFWLRQ�RI�
WKH�VWUXFWXUDO�SDUDPHWHUV��RSWLFDO�SURSHUWLHV�DQG�VXQ�
]HQLWK� DQJOH� SRVLWLRQ�� 7KH� LQIOXHQFH� RI� WKH� %5')�
UHODWHG�ZLWK� WKH� �'� VWUXFWXUH� RI� WKH� VXUIDFH� DOORZV�
FKDUDFWHULVH� (DUWK¶V� VXUIDFHV� WKURXJK� D� QHZ�
VLJQDWXUH�� WKH� VR�FDOOHG� 'LUHFWLRQDO� 6LJQDWXUH��
ZKLFK� FRQWDLQV� DGGLWLRQDO� LQIRUPDWLRQ� WR� WKRVH� WKDW�
WUDGLWLRQDOO\�KDV�EHHQ�REWDLQHG�IURP�QDGLU�YLHZ��
�
�
�
.(<� :25'6�� %5')�� DQLVRWURS\�� OHDI� FDQRS\��
32/'(5��



UHIOHFWLYLGDG� LQWURGXFH�XQ� IDFWRU�GH�YDULDELOLGDG�HQ� OD� VHxDO��(Q�HVWH�VHQWLGR��SRGHPRV�FRQVLGHUDU� OD�DQLVRWURStD�GH� OD�
%5')� FRPR�XQ� µUXLGR¶� TXH� HQPDVFDUD� OD� LQIRUPDFLyQ� GH� LQWHUpV�� GLFKR� HIHFWR�GHEHUi� VHU� FRUUHJLGR�� DQiORJDPHQWH� D�
FRPR��SRU�HMHPSOR��VH�FRUULJH�HO�HIHFWR�HQ�OD�VHxDO�GHO�VXHOR�GH�IRQGR�R�GH�OD�DWPyVIHUD��3RU�RWUR�ODGR��VL�VRPRV�FDSDFHV�
GH�FDUDFWHUL]DU�OD�DQLVRWURStD�GH�OD�%5')��SRGUHPRV�XWLOL]DU�HVWD�YDULDELOLGDG�FRPR�XQD�IXHQWH�SRWHQFLDO�GH�LQIRUPDFLyQ�
SDUD�ORV�HVWXGLRV�GH�ODV�VXSHUILFLHV�PHGLDQWH�WHOHGHWHFFLyQ����
/D� FDUDFWHUL]DFLyQ� GH� OD� %5')� GHVGH� HO� HVSDFLR� KD� DGTXLULGR�� SDODXWLQDPHQWH�� XQ� PD\RU� LQWHUpV� HQ� ODV� DJHQFLDV�
HVSDFLDOHV�� ,QVWUXPHQWRV� WDOHV� FRPR� HO� 32/DUL]DWLRQ� DQG� 'LUHFWRQDOLW\� RI� WKH� (DUWK�V� 5HIOHFWDQFH� �32/'(5��
�'HVFKDPSV� HW� DO��� ������ R� HO� 0XOWL�$QJOH� ,PDJLQJ� 6SHFWUR� 5DGLRPHWHU� �0,65�� �'LQHU� HW� DO�� ������ KDQ� VLGR�
GHVDUUROODGRV� SDUD� REVHUYDU� OD� UHIOHFWLYLGDG� GH� OD� VXSHUILFLHV� GHVGH� GLIHUHQWHV� iQJXORV� GH� REVHUYDFLyQ�� VLHQGR� HO�
FRQFHSWR�ySWLFR�GHO�VHQVRU�32/'(5�HO�PiV�DGHFXDGR�SDUD�FDUDFWHUL]DU�OD�GHSHQGHQFLD�FRQ�HO�iQJXOR�GH�REVHUYDFLyQ�GH�
OD�UHIOHFWLYLGDG�GHVGH�VDWpOLWH��+DXWHFRHXU�DQG�/HUR\��������%LFKHURQ�DQG�/HUR\���������(O�XVR�GH�VHQVRUHV�HQ�yUELWDV�
JHRHVWDFLRQDULRV�� FRPR�HO�6SLQQLQJ�(QKDQFHG�9LVLEOH� DQG� ,QIUD5HG� ,PDJHU\� �6(9,5,��D�ERUGR�GHO�0HWHRVDW�6HFRQG�
*HQHUDWLRQ��06*���FRQ�XQD�DOWD�IUHFXHQFLD�WHPSRUDO��QRV�SHUPLWLUi�DGHPiV�FDUDFWHUL]DU�OD�%5')�HQ�IXQFLyQ�GHO�iQJXOR�
FHQLWDO� GH� LOXPLQDFLyQ� �/HHZHQ� DQG� 5RXMHDQ�� ������� (O� XVR� FRPELQDGR� GH� DPERV� VHQVRUHV� SHUPLWLUi� XQD� FRPSOHWD�
FDUDFWHUL]DFLyQ�GH�OD�%5')�GH�OD�ELRVIHUD�GHVGH�HO�HVSDFLR��

(O� SULQFLSDO� LQWHUpV� HQ� ORV� DVSHFWRV� GLUHFFLRQDOHV� GH� OD� UHIOHFWLYLGDG� UHVLGH� HQ� TXH� OD� DQLVRWURStD� GH� OD� %5')� HVWi�
GLUHFWDPHQWH�UHODFLRQDGD�FRQ�OD�HVWUXFWXUD�WULGLPHQVLRQDO�GH�OD�HVFHQD��/D�HVWUXFWXUD�GH�OD�FXELHUWD�YHJHWDO�FRQGLFLRQD�OD�
LQWHUDFFLyQ�GH�OD�UDGLDFLyQ�LQFLGHQWH�FRQ�OD�PLVPD�\��SRU�WDQWR��GHWHUPLQD�HO� LQWHUFDPELR�GH�IOXMRV�GH�HQHUJtD��PDVD�\�
PRPHQWR� HQWUH� OD� ELRVIHUD� \� OD� DWPyVIHUD� �:HOOHV�� ������� (Q� FRQVHFXHQFLD�� OD� FDUDFWHUL]DFLyQ� GH� OD� %5')� GH� ODV�
FXELHUWDV�YHJHWDOHV��SXHGH�PHMRUDU�OD�SUHFLVLyQ�HQ�ODV�HVWLPDFLRQHV�GH�SDUiPHWURV�ELRItVLFRV��WDQWR�D�HVFDOD�ORFDO�FRPR�
UHJLRQDO��FRQ�HO�FRQVHFXHQWH�EHQHILFLR�SDUD�HVWXGLRV�FOLPiWLFRV�\�HFROyJLFRV��$VQHU�HW�DO����������(Q�HVWH�FRQWH[WR�� OD�
DQLVRWURStD� GH� OD� %5')� QRV� SHUPLWH� GHILQLU� XQD� QXHYD� VLJQDWXUD� ItVLFD� GH� ODV� VXSHUILFLHV�� GHQRPLQDGD� 6LJQDWXUD�
'LUHFFLRQDO�� GLUHFWDPHQWH� UHODFLRQDGD� FRQ� OD� HVWUXFWXUD� WULGLPHQVLRQDO� GH� ODV� PLVPDV�� /D� 6LJQDWXUD� 'LUHFFLRQDO�
FRUUHVSRQGH� D� OD� YDULDFLyQ� GH� OD� UHIOHFWLYLGDG� FRQ� HO� iQJXOR� GH� REVHUYDFLyQ� FHQLWDO� HQ� XQ� SODQR� GH� REVHUYDFLyQ�
GHWHUPLQDGR�� \� VHUi� IXQFLyQ� WDQWR� GHO� LQWHUYDOR� HVSHFWUDO� FRPR� GHO� iQJXOR� GH� LOXPLQDFLyQ�� (Q� SDUWLFXODU�� UHFLHQWHV�
LQYHVWLJDFLRQHV�KDQ�SXHVWR�GH�PDQLILHVWR�OD�XWLOLGDG�GH�FDUDFWHUL]DU�OD�%5')�SDUD�PHMRUDU�FODVLILFDFLRQHV�XWLOL]DQGR�OD�
6LJQDWXUD� 'LUHFFLRQDO� R� VXV� tQGLFHV� GLUHFFLRQDOHV� DVRFLDGRV� �%LFKHURQ� HW� DO�������� 6DQGPHLHU� DQG� 'HHULQJ�� �������
QRUPDOL]DU�GH�HIHFWRV�DQLVyWURSRV� ORV� tQGLFHV�GH�YHJHWDFLyQ��/HUR\�DQG�+DXWHFRXU���������PHMRUDU� OD�SUHFLVLyQ�HQ� ODV�
HVWLPDFLRQHV�GH�DOEHGR��&DERW�DQG�'HGLHX��������:DPPHU�HW�DO����������/$,��/HDI�$UHD�,QGH[��R�)$3$5��)UDFWLRQ�RI�
$EVRUEHG�3KRWRV\QWKHWLFDOO\�$FWLYH�5DGLDWLRQ���%LFKHURQ�DQG�/HUR\��������/DFD]H�DQG�5RXMHDQ����������

(Q�HVWH�WUDEDMR��PRVWUDPRV�ORV�SULQFLSDOHV�PHFDQLVPRV�ItVLFRV�TXH�JRELHUQDQ�OD�DQLVRWURStD�GH�OD�%5')�VREUH�GLIHUHQWHV�
WLSRV�GH�FXELHUWDV�YHJHWDOHV��GDQGR�XQD�EDVH� WHyULFD�TXH�IDFLOLWH� OD� LQWHUSUHWDFLyQ�GH� OD�%5')�UHVSHFWR�D� WUHV� IDFWRUHV�
SULQFLSDOHV�� OD�DUTXLWHFWXUD�GH� OD�FXELHUWD��VXV�SURSLHGDGHV�ySWLFDV�\�HO�iQJXOR�FHQLWDO�GH� LOXPLQDFLyQ��3DUD�HOOR��HQ�HO�
VLJXLHQWH� DSDUWDGR� GHVFULELPRV� ORV� PHFDQLVPRV� ItVLFRV� TXH� JRELHUQDQ� OD� DQLVRWURStD� GH� OD� %5')�� (Q� OD� VHFFLyQ� ���
GHWDOODPRV�HO�SURFHGLPLHQWR�H[SHULPHQWDO�VHJXLGR�SDUD�OD�HVWLPDFLyQ�GH�OD�%5')�XWLOL]DQGR�GDWRV�32/'(5�DGTXLULGRV�
GXUDQWH� OD� FDPSDxD� '$,6(;� �'LJLWDO� $,UERUQH� 6SHFWURPHWHU� (;SHULPHQW��� )LQDOPHQWH�� PRVWUDPRV� OD� %5')� \� OD�
6LJQDWXUD� 'LUHFFLRQDO� SDUD� GLIHUHQWHV� WLSRV� GH� FXELHUWD�� FRQ� GLVWLQWR� iQJXOR� GH� LOXPLQDFLyQ� HQ� GLIHUHQWHV� EDQGDV�
HVSHFWUDOHV��\�GLVFXWLPRV�OD�GLQiPLFD�TXH�SUHVHQWD�OD�DQLVRWURStD�GH�OD�%5')�UHVSHFWR�D�ORV�WUHV�IDFWRUHV�PHQFLRQDGRV�
DQWHULRUPHQWH���

�
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*HRPHWUtD�GH�DGTXLVLFLyQ�

3UHYLDPHQWH� D� OD� LQWURGXFFLyQ�GH� ORV�SULQFLSDOHV�PHFDQLVPRV� ItVLFRV�TXH�JRELHUQDQ� OD�%5')��FRQYLHQH�HVSHFLILFDU� OD�
FRQILJXUDFLyQ�JHRPpWULFD�GH�OD�PHGLGD�GHO�IDFWRU�GH�UHIOHFWLYLGDG�ELGLUHFFLRQDO�R�%5)��/D�JHRPHWUtD�GH�DGTXLVLFLyQ�HVWi�
GHWHUPLQDGD�SRU� OD�SRVLFLyQ�TXH� OD� IXHQWH�\�HO�REVHUYDGRU�PDQWLHQHQ�UHVSHFWR�D�OD�VXSHUILFLH�SUREOHPD��WDO�\�FRPR�VH�
PXHVWUD� HQ� OD� ILJXUD� ��� /D� DGTXLVLFLyQ� GH� PHGLGDV� GH� %5)� YDULDQGR� VX� FRQILJXUDFLyQ� JHRPpWULFD�� VHUi� OR� TXH� QRV�
SHUPLWLUi�FDUDFWHUL]DU�OD�%5')�FRPR�YHUHPRV�HQ�OD�VLJXLHQWH�VHFFLyQ��

>,QVHUWDU�DTXt�OD�ILJXUD��@�

/DV�GLUHFFLRQHV�GH�OD�IXHQWH�\�GHO�REVHUYDGRU��UHVSHFWR�D�OD�QRUPDO�D�OD�VXSHUILFLH��YLHQHQ�GHWHUPLQDGDV�SRU�ORV�iQJXORV�
FHQLWDOHV��θL��θU��\�DFLPXWDOHV��φL��φU���HVWRV�~OWLPRV�REWHQLGRV�UHVSHFWR�D�XQD�GLUHFFLyQ�GH�UHIHUHQFLD�GHWHUPLQDGD��(VWD�
GLUHFFLyQ� GH� UHIHUHQFLD� VH� SXHGH� HVFRJHU� GH� PDQHUD� TXH� FRLQFLGD� FRQ� DOJXQD� GLUHFFLyQ� SULYLOHJLDGD�� FRPR� ODV� TXH�
GHWHUPLQDQ��SRU�HMHPSOR��HO�3ODQR�3ULQFLSDO�\�HO�3ODQR�GH�2EVHUYDFLyQ��(O�3ODQR�3ULQFLSDO�HV�DTXpO�TXH�FRQWLHQH�D�OD�
IXHQWH�\� DO� YHFWRU� QRUPDO� D� OD� VXSHUILFLH�GH�HVWXGLR��(O�3ODQR�GH�2EVHUYDFLyQ�HV�DTXpO�TXH�YLHQH�GHWHUPLQDGR�SRU� OD�
SRVLFLyQ�GHO�REVHUYDGRU�\��GH�QXHYR��OD�QRUPDO�D�OD�VXSHUILFLH��/D�JHRPHWUtD�GHO�SUREOHPD�VH�SXHGH�UHGXFLU�D�ORV�iQJXORV�
FHQLWDOHV� GH� REVHUYDFLyQ� H� LOXPLQDFLyQ� \� DO� iQJXOR� DFLPXWDO� UHODWLYR� �Φ��� (VWH� ~OWLPR� GHWHUPLQDUi� HO� 3ODQR� GH�



2EVHUYDFLyQ� UHVSHFWR� DO� 3ODQR� 3ULQFLSDO�� 3RU� WDQWR�� GLUHPRV� TXH� HO� 3ODQR� GH� 2EVHUYDFLyQ� FRLQFLGH� FRQ� HO� 3ODQR�
3ULQFLSDO�� FXDQGR� HO� iQJXOR� DFLPXWDO� UHODWLYR� HV� ��� R� ±������ \� TXH� HO� 3ODQR� GH� 2EVHUYDFLyQ� FRLQFLGH� FRQ� HO� 3ODQR�
2UWRJRQDO�FXDQGR�HO�DFLPXW�UHODWLYR�HV�±������

3RU�JHRPHWUtD�GH�DGTXLVLFLyQ�HQWHQGHPRV� OD�JHRPHWUtD�GHO�SUREOHPD�TXH�VH�PXHVWUD�HQ�OD�ILJXUD��GHWHUPLQDGD�SRU�ODV�
SRVLFLRQHV�GH�OD�IXHQWH��HO�REVHUYDGRU�\�OD�VXSHUILFLH��3RU�JHRPHWUtD�GH�REVHUYDFLyQ�HQWHQGHPRV�OD�TXH�YLHQH�GDGD�SRU�HO�
iQJXOR�FHQLWDO�GH�REVHUYDFLyQ�\�HO�3ODQR�GH�2EVHUYDFLyQ��3RU�WDQWR�� OD�JHRPHWUtD�GH�DGTXLVLFLyQ�TXHGDUi�GHWHUPLQDGD�
SRU�OD�JHRPHWUtD�GH�REVHUYDFLyQ�\�HO�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ��9HDPRV�D�FRQWLQXDFLyQ�ORV�PHFDQLVPRV�ItVLFRV�TXH�
JRELHUQDQ�OD�%5')�GH�ODV�FXELHUWDV�YHJHWDOHV��

(O�JDS�HIIHFW�\�HO�EDFNVKDGRZ�HIIHFW�

/D�UDGLDFLyQ�VRODU�GLVSHUVDGD�SRU�XQD�FXELHUWD�YHJHWDO�\�PHGLGD�SRU�XQ�VHQVRU�HOHFWUR�ySWLFR�SURYLHQH�GH�OD�LQWHUDFFLyQ�
GH�ORV�IRWRQHV�TXH�LQFLGHQ�H�LQWHUDFFLRQDQ�FRQ�ORV�HOHPHQWRV�GH�OD�FXELHUWD�YHJHWDO��(VWD�LQWHUDFFLyQ�HVWi�FRQGLFLRQDGD�
SRU���L��ODV�SURSLHGDGHV�ySWLFDV�GH�ORV�HOHPHQWRV�TXH�FRQVWLWX\HQ�OD�FXELHUWD�YHJHWDO��KRMDV��UDPDV�\�VXHOR���TXH�D�VX�YH]�
GHSHQGHQ� GH� ODV� SURSLHGDGHV� TXtPLFDV� �FRQFHQWUDFLyQ� GH� SLJPHQWRV�� FRQWHQLGR� HQ� DJXD������ �LL�� OD� DUTXLWHFWXUD� GH� OD�
FXELHUWD� YHJHWDO�� GHWHUPLQDGD� SRU� ORV� SDUiPHWURV� HVWUXFWXUDOHV� GH� pVWD�� \� �LLL�� HO� FDPSR� GH� UDGLDFLyQ� LQFLGHQWH� TXH��
H[FOX\HQGR� ORV�HIHFWRV�DWPRVIpULFRV� �UDGLDFLyQ�GLIXVD��� HVWi�FDUDFWHUL]DGR�SRU�HO� iQJXOR�FHQLWDO�GH� LOXPLQDFLyQ��5RVV��
������.Q\D]LNKLQ�HW�DO������������
3DUD�VLPSOLILFDU�HO�SUREOHPD��HO�iQJXOR�GH�LOXPLQDFLyQ�\�HO�LQWHUYDOR�HVSHFWUDO�YDQ�D�VHU�FRQVLGHUDGRV�SDUiPHWURV�GH�OD�
%5')��$Vt��HO�WpUPLQR�%5')�KDUi�UHIHUHQFLD�D�OD�YDULDFLyQ�GH�OD�UHIOHFWLYLGDG�FRQ�OD�JHRPHWUtD�GH�REVHUYDFLyQ��'H�HVWH�
PRGR�� OD� GLQiPLFD� GH� OD� %5')� GHSHQGH�� EiVLFDPHQWH�� GH� ODV� FDUDFWHUtVWLFDV� HVWUXFWXUDOHV� GH� OD� FXELHUWD�� GH� ODV�
SURSLHGDGHV�ySWLFDV�GH�VXV�FRPSRQHQWHV�\��ILQDOPHQWH��GHO�iQJXOR�FHQLWDO�VRODU�TXH�GHWHUPLQDUi�HO�FDPSR�GH�UDGLDFLyQ�
LQFLGHQWH���

)RUPDOPHQWH�� OD� DEVRUFLyQ� \� GLVSHUVLyQ� GH� OD� UDGLDFLyQ� LQFLGHQWH� SRU� XQD� FXELHUWD� YHJHWDO� HVWi� FDUDFWHUL]DGD�� HQ� OD�
HFXDFLyQ� GH� WUDQVIHUHQFLD� UDGLDWLYD�� SRU� OD� VHFFLyQ� HILFD]� WRWDO� GH� LQWHUDFFLyQ� \� SRU� OD� VHFFLyQ� HILFD]� GLIHUHQFLDO� GH�
GLVSHUVLyQ��.Q\D]LNKLQ�DQG�0DUVKDN���������/D�VHFFLyQ�HILFD]�WRWDO��YLHQH�GHWHUPLQDGD�SRU�OD�GLVWULEXFLyQ�HVSDFLDO�GH�
OD� GHQVLGDG� IROLDU�� \� SRU� OD� RULHQWDFLyQ�GH� ODV�KRMDV��GHWHUPLQDGD�SRU� OD� IXQFLyQ�*�GH�5RVV� �5RVV���������/D� VHFFLyQ�
HILFD]�GH�GLVSHUVLyQ��HVWi�GHWHUPLQDGD�SRU�OD�GLVWULEXFLyQ�HVSDFLDO�GH�OD�GHQVLGDG�IROLDU��\�SRU�OD�IXQFLyQ�GH�IDVH�Γ�GH�
GLVSHUVLyQ� � �5RVV�� ������� TXH� GHWHUPLQD� OD� IUDFFLyQ� GH� HQHUJtD� GLVSHUVDGD�� HQ� FDGD� GLUHFFLyQ�� HQ� IXQFLyQ� GH� ODV�
SURSLHGDGHV�ySWLFDV�GH�ODV�KRMDV�\�GH�VX�RULHQWDFLyQ��3RU�WDQWR��OD�GHQVLGDG�IROLDU��OD�IXQFLyQ�*�GH�5RVV�\�OD�IXQFLyQ�GH�
IDVH�Γ�GH�GLVSHUVLyQ��VRQ�ODV�FDQWLGDGHV�TXH�GHWHUPLQDQ�HO�FRPSRUWDPLHQWR�GLIXVRU�GH�OD�FXELHUWD�YHJHWDO��6LQ�HPEDUJR��
GH�XQD�PDQHUD�PXFKR�PiV�LQWXLWLYD��SRGHPRV�H[SOLFDU�OD�GLQiPLFD�GH�OD�%5')�FRPR�VH�GHVFULEH�HQ�.LPHV��������\�HQ�
6DQGPHLHU�HW�DO���������HQ�IXQFLyQ�GH�GRV�HIHFWRV��HO�JDS�HIIHFW�\�HO�EDFNVKDGRZ�HIIHFW���

(O�JDS�HIIHFW��R�HIHFWR�KXHFR��HV�XQ�HIHFWR�UHODFLRQDGR�FRQ�OD�SHUVSHFWLYD�TXH�WHQHPRV�HQ�OD�REVHUYDFLyQ�GH�OD�FXELHUWD��
&XDQGR� HO� VHQVRU� VH� VLW~D� HQ� REVHUYDFLyQ� YHUWLFDO� �QDGLU��� OD� H[LVWHQFLD� GH� GLVFRQWLQXLGDGHV� R� KXHFRV� HQ� OD� FXELHUWD��
SHUPLWH�REVHUYDU�GLIHUHQWHV�HVWUDWRV�GH�OD�PLVPD��WHQLHQGR�DFFHVR�D�ORV�PiV�SURIXQGRV�\�PHQRV�LUUDGLDGRV��$O�GHVSOD]DU�
HO� VHQVRU� GH� OD� YHUWLFDO�� ORV� KXHFRV�TXH� VH� DSUHFLDEDQ� HQ� HO� QDGLU� YDQ� UHGXFLpQGRVH�\�� HQ� FRQVHFXHQFLD��GLVPLQX\H� OD�
FDQWLGDG� GH� HOHPHQWRV� VRPEUHDGRV� SHUFHSWLEOHV� SRU� HO� REVHUYDGRU�� 3RU� WDQWR�� HQ� REVHUYDFLyQ� YHUWLFDO� WHQHPRV� XQD�
PD\RU�FDSDFLGDG�GH�SHQHWUDFLyQ��D�WUDYpV�GH�ORV�KXHFRV��KDVWD�ODV�FDSDV�PiV�SURIXQGDV�R�QLYHOHV�LQIHULRUHV�GH�OD�HVFHQD�
WULGLPHQVLRQDO�� $� PHGLGD� TXH� QRV� YDPRV� GHVSOD]DQGR� GH� OD� YHUWLFDO� OD� SHUVSHFWLYD� GHO� REVHUYDGRU� FDPELD��
GLVPLQX\HQGR� OD� FDSDFLGDG� GH� SHQHWUDFLyQ� HQ� OD� FXELHUWD� \� DXPHQWDQGR� OD� SURSRUFLyQ�GH� ORV� HVWUDWRV� VXSHULRUHV�PiV�
LUUDGLDGRV����

(O� %DFNVKDGRZ� HIIHFW�� TXH� SRGUtDPRV� GHQRPLQDU� HO� HIHFWR� GH� GLVSHUVLyQ� GLUHFFLRQDO�� YD� D� WHQHU� HQ� FXHQWD� ORV�
PHFDQLVPRV� GH� GLVSHUVLyQ� GH� OD� UDGLDFLyQ� SRU� ORV� FRQVWLWX\HQWHV� GH� OD� HVFHQD�� 3RU� XQ� ODGR�� WHQGUi� HQ� FXHQWD� OD�
LUUDGLDQFLD�TXH�UHFLEHQ�ORV�HOHPHQWRV�GH�OD�FXELHUWD�YHJHWDO��\�TXH�HV�IXQFLyQ�GHO�FRVHQR�GHO�iQJXOR�HQWUH�OD�GLUHFFLyQ�GH�
LOXPLQDFLyQ�\�OD�QRUPDO�D�OD�VXSHUILFLH��3RU�RWUR�ODGR��HVWi�UHODFLRQDGR�D�OD�H[LVWHQFLD�GH�GLUHFFLRQHV�SULYLOHJLDGDV�HQ�OD�
GLVSHUVLyQ� GH� UDGLDFLyQ�� 3RU� HMHPSOR�� HQ� HO� 3ODQR� 3ULQFLSDO�� KDEODUHPRV� GH� GLVSHUVLyQ� KDFLD� DGHODQWH� �IRUZDUG�
VFDWWHULQJ��\�GH�UHWURGLVSHUVLyQ��EDFNVFDWWHULQJ���(Q�JHQHUDO��HO�IRUZDUG�VFDWWHULQJ�GRPLQD�HQ�VXSHUILFLHV�UHODWLYDPHQWH�
SODQDV��PLHQWUDV�TXH�HO�EDFNVFDWWHULQJ�VH�YHUi�SRWHQFLDGR�SRU�OD�SUHVHQFLD�GH�UXJRVLGDG�HQ�OD�VXSHUILFLH��\�OD�H[LVWHQFLD�
GH� HVWUXFWXUDV� WULGLPHQVLRQDOHV� TXH� IDYRUHFHQ� OD� UHWURGLVSHUVLyQ� GH� OD� UDGLDFLyQ�� /D� H[LVWHQFLD� GH� HVWDV� GLUHFFLRQHV�
SULYLOHJLDGDV��UHVSHFWR�D�OD�GLVSHUVLyQ�GH�OD�UDGLDFLyQ��WLHQH�FRPR�FRQWUDSDUWLGD�OD�H[LVWHQFLD�GH�RWUDV�GLUHFFLRQHV�HQ�ODV�
TXH� OD� UDGLDFLyQ� LQFLGHQWH� QR� HV� WDQ� GLVSHUVDGD�� FUHDQGR� ]RQDV� RVFXUDV� R� VRPEUHDGDV�� /D� SUHVHQFLD� GH� HVWDV� ]RQDV�
RVFXUDV�HV�OR�TXH�VH�FRQRFH�FRPR�HO�EDFNVKDGRZ�HIIHFW���

9HDPRV�D�FRQWLQXDFLyQ�FyPR�VH�UHODFLRQDQ�HO�JDS�HIIHFW�\�HO�EDFNVKDGRZ�HIIHFW�FRQ�OD�DUTXLWHFWXUD�GH�OD�FXELHUWD��ODV�
SURSLHGDGHV�ySWLFDV�\�HO�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ��(Q�GHILQLWLYD��OR�TXH�HVWRV�WUHV�IDFWRUHV�GHWHUPLQDQ�HV�HO�SDWUyQ�
GH�VRPEUDV�GH�XQD�HVFHQD�\��HQ�FRQVHFXHQFLD��SHUPLWHQ� LQWHUSUHWDU� OD�DQLVRWURStD�GH�OD�%5')�HQ�IXQFLyQ�GHO�FDPELR��
FRQ�OD�JHRPHWUtD�GH�REVHUYDFLyQ��GHO�SDWUyQ�GH�VRPEUDV�REVHUYDGR���



&DUDFWHUtVWLFDV�HVWUXFWXUDOHV�GH�OD�FXELHUWD�

'HEHPRV�GLVWLQJXLU�HQWUH�GRV�HVFDODV��OD�HVFDOD�SDLVDMtVWLFD��/DQGVFDSH�VWUXFWXUH��R�PDFURVFySLFD��GHWHUPLQDGD�SRU�ODV�
GLPHQVLRQHV�\�GLVWULEXFLyQ�HVSDFLDO�GH�ODV�XQLGDGHV�YHJHWDOHV��iUEROHV�R�SODQWDV��HQ�OD�VXSHUILFLH��\�OD�HVFDOD�GH�FXELHUWD�
�&DQRS\�VWUXFWXUH��R�PLFURHVFDOD��GHWHUPLQDGD�SRU�OD�SURSLD�HVWUXFWXUD�GH�HVWDV�XQLGDGHV�YHJHWDOHV��HV�GHFLU�ODV�KRMDV�\�
UDPDV�\�VX�GLVWULEXFLyQ��(V�QHFHVDULR��DGHPiV��GLVWLQJXLU�HQWUH�FXELHUWDV�FHUUDGDV�R�GHQVDV�\�DELHUWDV�R�GLVSHUVDV��GRQGH�
DGHPiV�VH�VXSRQGUiQ�DPEDV�ODWHUDOPHQWH�KRPRJpQHDV��SDUD�LQWHUSUHWDU�OD�GHSHQGHQFLD�HVSHFWUDO�GH�OD�DQLVRWURStD��

(Q�FXELHUWDV�FHUUDGDV�� HO�JDS�HIIHFW�SURGXFH�XQ�DXPHQWR�GH� OD� UHIOHFWLYLGDG�D�PHGLGD�TXH�QRV�GHVSOD]DPRV�GHO�QDGLU��
LQGHSHQGLHQWHPHQWH� GHO� SODQR� GH� REVHUYDFLyQ�� \� VX� LQIOXHQFLD� GHSHQGHUi� GH� ODV� GLVFRQWLQXLGDGHV� TXH� SUHVHQWH� OD�
FXELHUWD��3RU�HMHPSOR��FXELHUWDV�HUHFWyILODV��FRQ�GLVWULEXFLyQ�YHUWLFDO��SHUPLWHQ�REVHUYDU�QLYHOHV�PiV�SURIXQGRV��PHQRV�
LOXPLQDGRV�� GH� OD� FXELHUWD�TXH� ODV�FXELHUWDV�SODQyILODV�� FRQ�GLVWULEXFLyQ�KRUL]RQWDO��SRU� OR�TXH�HO�JDS�HIIHFW� WLHQH�XQD�
PD\RU� LQIOXHQFLD�HQ� ODV�SULPHUDV��$Vt�SXHV�� HQ�FXELHUWDV�FHUUDGDV�GRQGH�QR�H[LVWH� OD�FRQWULEXFLyQ�GHO�VXHOR��\�VL�VyOR�
DFWXDVH�HVWH�HIHFWR��OD�%5')�VHUtD�FRPR�XQ�FXHQFR�FRQ�VLPHWUtD�DFLPXWDO�FHQWUDGR�HQ�HO�YDORU�GHO�QDGLU��6DQGPHLHU�HW�
DO����������

3RU�RWUR�ODGR��HQ�FXELHUWDV�DELHUWDV�FRQ�YHJHWDFLyQ�GLVSHUVD��OD�SUHVHQFLD�GH�FODURV�LPSOLFD�XQD�PD\RU�FRQWULEXFLyQ�GH�OD�
UHVSXHVWD� HVSHFWUDO� GHO� VXHOR�� FRQGLFLRQDQGR� DVt� HO� YDORU� GH� OD� UHIOHFWLYLGDG� DO� LQWHUYDOR� HVSHFWUDO� HQ� TXH� QRV�
HQFRQWUHPRV��.LPHV���������KDELGD�FXHQWD�TXH�OD�UHIOHFWLYLGDG�KHPLVIpULFD�HVSHFWUDO��DOEHGR��GH�ORV�VXHORV�HV�PD\RU�HQ�
HO� YLVLEOH� \�PHQRU� HQ� HO� ,5&� �LQIUDUURMR� FHUFDQR�� TXH� OD� FRUUHVSRQGLHQWH� D� YHJHWDFLyQ�� 3RU� OR� WDQWR�� HO�JDS� HIIHFW� VH�
WUDGXFH�FRPR�XQD�PD\RU�UHIOHFWLYLGDG�HQ�HO�YLVLEOH�TXH�GHFUHFH�D�PHGLGD�TXH�QRV�DOHMDPRV�GHO�QDGLU��\�HO�HIHFWR�RSXHVWR�
RFXUUH�HQ�HO�,5&��(VWR�SRQH�GH�PDQLILHVWR�OD�QHFHVLGDG�GH�HVWXGLDU�OD�YDULDELOLGDG�HVSHFWUDO�TXH�SUHVHQWD�OD�DQLVRWURStD�
GH�OD�%5')��

&RQ� UHODFLyQ� DO� EDFNVKDGRZ� HIIHFW�� HQ� ODV� FXELHUWDV� FHUUDGDV�� GHEHUHPRV� FRQVLGHUDU� QXHYDPHQWH� OD� LQIOXHQFLD� GH� OD�
GLVWULEXFLyQ� DQJXODU� IROLDU� �/$'��� /D� RULHQWDFLyQ� GH� ODV� KRMDV� FDUDFWHUL]DGD� SRU� OD� QRUPDO� D� OD� VXSHUILFLH� GH� pVWDV��
GHWHUPLQD��MXQWR�FRQ�OD�SRVLFLyQ�GH�OD�IXHQWH��HO�iQJXOR�FRQ�HO�TXH�VRQ�LUUDGLDGDV��(VWH�HIHFWR�LPSOLFD�TXH�RULHQWDFLRQHV�
YHUWLFDOHV� PXHVWUHQ� PD\RU� GLIHUHQFLDV� HQWUH� OD� GLVSHUVLyQ� KDFLD� DGHODQWH� �IRUZDUG� VFDWWHULQJ�� \� OD� UHWURGLVSHUVLyQ�
�EDFNVFDWWHULQJ��TXH�RULHQWDFLRQHV�SODQyILODV��GRQGH�OD�VXSHUILFLH�REVHUYDEOH�GH�ODV�KRMDV�HV�LUUDGLDGD�GH�IRUPD�VLPLODU��
3RU� RWUD� SDUWH�� ODV� RULHQWDFLRQHV� SODQyILODV� IDYRUHFHQ� XQD� GLVSHUVLyQ� PiV� LVyWURSD� GH� OD� UDGLDFLyQ�� PLHQWUDV� TXH� ODV�
RULHQWDFLRQHV�YHUWLFDOHV� IDYRUHFHQ� OD� UHWURGLVSHUVLyQ�� �6L� VRODPHQWH�RSHUDVH�HVWH�HIHFWR�� HO�PtQLPR�GH� UHIOHFWLYLGDG�VH�
SURGXFLUtD� HQ� ORV� iQJXORV� PiV� H[WUHPRV� HQ� HO� IRUZDUG� VFDWWHULQJ� �6DQGPHLHU� HW� DO��� ������� VLHQGR� HQ� ODV� FXELHUWDV�
HUHFWyILODV�GRQGH�VH�SURGXFLUtD�HVWH�HIHFWR�FRQ�PD\RU�LQWHQVLGDG���

(Q�FXELHUWDV�DELHUWDV�� OD�GLVSHUVLyQ�SRU�HO�VXHOR�YXHOYH�D�VHU�LPSRUWDQWH�HQ�OD�DQLVRWURStD�GH�OD�%5')��/RV�VXHORV�FRQ�
FLHUWD� UXJRVLGDG� IDYRUHFHQ� OD� GLVSHUVLyQ� KDFLD� DWUiV�� 6L� ELHQ� SRGHPRV� FRQVLGHUDU� HO� VXHOR� FRPR� XQD� VXSHUILFLH�
ELGLPHQVLRQDO�IUHQWH�D�ODV�WUHV�GLPHQVLRQHV�TXH�H[KLEHQ�ODV�HVFHQDV�FRQ�YHJHWDFLyQ��VX�WUDQVPLVLYLGDG�HV�SUiFWLFDPHQWH�
QXOD��OR�TXH�LPSOLFD�VRPEUDV�PiV�RVFXUDV��HV�GHFLU��UHIXHU]D�HO�EDFNVKDGRZ�HIIHFW��

6HJ~Q�.LPHV���������HO�JDS�HIIHFW�GRPLQD�VREUH�HO�EDFNVKDGRZ�HIIHFW�D�SDUWLU�GH�XQRV�����FHQLWDOHV�GH�LOXPLQDFLyQ��/D�
FRPELQDFLyQ�GH� DPERV� HIHFWRV�SURGXFH�XQ�PtQLPR�GH� UHIOHFWLYLGDG� FHUFD�GHO� IRUZDUG� VFDWWHULQJ�� \� XQ�Pi[LPR�HQ� OD�
GLUHFFLyQ� GH� UHWURGLIXVLyQ�� (VWH� Pi[LPR� HQ� OD� UHIOHFWLYLGDG� HV� FRQRFLGR� FRPR� HO� HIHFWR� KRW� VSRW��'LFKR� HIHFWR� HVWi�
DFWXDOPHQWH�VLHQGR�REMHWR�GH�LQYHVWLJDFLRQHV�SRU�VX�SRWHQFLDOLGDG�SDUD�REWHQHU�LQIRUPDFLyQ�UHODWLYD�D�OD�KRMD��%UpRQ�HW�
DO����������6X�PHGLGD�DWLHQGH�D�UHVROXFLRQHV�DQJXODUHV�XQ�RUGHQ�GH�PDJQLWXG�PHQRU��∼������TXH�OD�UHVROXFLyQ�HPSOHDGD�
HQ�OD�FDUDFWHUL]DFLyQ�GH�OD�%5')��(Q�HVWH�WUDEDMR�H[FOXLPRV�HVWD�SDUWLFXODULGDG�GH�OD�6LJQDWXUD�'LUHFFLRQDO�HQ�HO�3ODQR�
3ULQFLSDO��\D�TXH�VHUi�GLVFXWLGD�FRQ�SURIXQGLGDG�HQ�XQ�WUDEDMR�SRVWHULRU���

/D� LQIOXHQFLD�GHO�JDS�\�GHO�EDFNVKDGRZ�HIIHFW�VREUH�OD�%5')�GHSHQGHUi�WDQWR�GH�ODV�SURSLHGDGHV�ySWLFDV�FRPR�GH�OD�
LUUDGLDQFLD� GHWHUPLQDGD� SRU� OD� SRVLFLyQ� FHQLWDO� GH� OD� IXHQWH�� DVt� FRPR� GHO� iQJXOR� DFLPXWDO� UHODWLYR� HQWUH� HO� SODQR� GH�
REVHUYDFLyQ� \� HO� GH� LOXPLQDFLyQ�� /DV� PHGLGDV� UHDOL]DGDV� VREUH� HO� UDQJR� GH� YDORUHV� ������� PXHVWUDQ� XQD� VLPHWUtD�
DFLPXWDO�UHVSHFWR�DO�3ODQR�3ULQFLSDO��.LPHV��������/HUR\�DQG�%UpRQ��������%LFKHURQ�HW�DO����������OR�TXH��HQ�FDVR�GH�
VHU� JHQHUDOL]DEOH�� LPSOLFDUtD� TXH� SDUD� FDUDFWHUL]DU� ORV� HIHFWRV� GLUHFFLRQDOHV� GH� OD� UHIOHFWLYLGDG� VyOR� QHFHVLWDUHPRV�
UHFRUUHU�OD�PLWDG�GH�ORV�iQJXORV�DFLPXWDOHV���

3URSLHGDGHV��ySWLFDV�GH�OD�FXELHUWD�

(Q�OD�YHJHWDFLyQ��ODV�SURSLHGDGHV�ySWLFDV�GHWHUPLQDQ�HO�LQWHUYDOR�HVSHFWUDO�GRQGH��SRU�HMHPSOR��H[LVWH�SRFD�DEVRUWLYLGDG��
OR�TXH�SURGXFH�DOWD�UHIOHFWLYLGDG�\�WUDQVPLVLYLGDG��FRQ�OD�FRQVHFXHQWH�DSDULFLyQ�GH�OD�GLVSHUVLyQ�P~OWLSOH��(Q�HO�FDVR�GH�
EDMD� DEVRUWLYLGDG�� WHQHPRV� PD\RU� FDQWLGDG� GH� HQHUJtD� GLVSRQLEOH� SDUD� VHU� GLVSHUVDGD�� \� ORV� HIHFWRV� GH� GLVSHUVLyQ�
P~OWLSOH�FRQWULEX\HQ�D�TXH�OD�UHIOHFWLYLGDG�GLUHFFLRQDO�VH�PXHVWUH�PiV�LVyWURSD��(Q�FDVR�FRQWUDULR��VL�OD�DEVRUWLYLGDG�HV�
HOHYDGD�KD\�PHQRV�UDGLDFLyQ�GLVSRQLEOH�\�OD�UHIOH[LyQ�GH�OD�PLVPD�VH�SURGXFH�GH�PDQHUD��PiV�DQLVyWURSD��6DQGPHLHU�HW�
DO��� ������� $Vt�� OD� DQLVRWURStD� GH� OD� %5')� GH� ODV� FXELHUWDV� YHJHWDOHV� PXHVWUD� XQD� GHSHQGHQFLD� HVSHFWUDO� FRPR�
FRQVHFXHQFLD�GH�ODV�SURSLHGDGHV�ySWLFDV�GH�ODV�PLVPDV���



&XDQGR� VH� WUDWD� GH� FXELHUWDV�DELHUWDV�� ODV�SURSLHGDGHV�ySWLFDV�GHO� VXHOR�HQWUDQ�HQ� MXHJR�\�� DXQTXH�HO� HIHFWR� �SDUD� ODV�
FXELHUWDV� FHUUDGDV� VH� VLJXH� YHULILFDQGR�� DKRUD� HVWDUi� SHVDGR� SRU� OD� IUDFFLyQ� GH� FXELHUWD� YHJHWDO� �)&9��� $Vt�� ODV�
SURSLHGDGHV� ySWLFDV� GHO� VXHOR� KDUiQ� TXH�� GHSHQGLHQGR� GH� OD� SURSRUFLyQ� HQ� TXH� pVWH� VH� HQFXHQWUH� HQ� OD� HVFHQD�� HQ� HO�
YLVLEOH�\�GHVGH�HO�QDGLU�VH�SURGX]FD�XQ�DXPHQWR�GH�OD�UHVSXHVWD�HVSHFWUDO�GH�OD�HVFHQD��\�YLFHYHUVD�HQ�HO�,5&��$Vt�SXHV��
OD� LQIOXHQFLD� GH� ODV� SURSLHGDGHV� ySWLFDV�� WDQWR� HQ� HO� JDS� HIIHFW� FRPR� HO� EDFNVKDGRZ� HIIHFW�� YHQGUi� GHWHUPLQDGD�
SULQFLSDOPHQWH�SRU� OD� IUDFFLyQ�GH�VXHOR�\�YHJHWDFLyQ��$GHPiV��HO�HIHFWR�GHO�DSLODPLHQWR�GH�KRMDV��GHWHUPLQDGR�SRU�HO�
/$,��GHWHUPLQDUi�OD�DEVRUWLYLGDG�GH�OD�YHJHWDFLyQ�\�OD��µRVFXULGDG¶�GH�ODV�VRPEUDV�TXH�SUR\HFWD�OD�YHJHWDFLyQ���

ÈQJXOR�FHQLWDO�GH�LOXPLQDFLyQ�

/RV� HIHFWRV� GHELGRV� D� OD� HOHYDFLyQ� VRODU� VREUH� HO� KRUL]RQWH� VH� SXHGHQ� UHVXPLU� HQ� XQR�� HO� UHODWLYR� DO� JUDGLHQWH� GH�
LQWHUFHSFLyQ� GHO� IOXMR� GH� UDGLDFLyQ� SRU� SDUWH� GH� OD� FXELHUWD� �.LPHV�� ������� 'LFKR� JUDGLHQWH� DXPHQWD� D� PHGLGD� TXH�
DXPHQWD�HO�iQJXOR�FHQLWDO�VRODU��&XDQGR�HO�VRO�HVWi�PX\�DOWR�VREUH�HO�KRUL]RQWH�\�VH�VLW~D�FHUFD�GHO�FHQLW��iQJXOR�FHQLWDO�
SHTXHxR��HO� IOXMR�GH�UDGLDFLyQ�FRQVLJXH�SHQHWUDU�KDVWD�QLYHOHV�PiV�SURIXQGRV�GH� OD�HVFHQD� WULGLPHQVLRQDO��FRQ� OR�TXH�
DXPHQWD�HO�QLYHO�GH�UDGLDFLyQ�LQWHUFHSWDGD�SRU�OD�FXELHUWD��6LQ�HPEDUJR��FHUFD�GHO�KRUL]RQWH��iQJXOR�FHQLWDO�HOHYDGR��HO�
FDPLQR�ySWLFR�GH�ORV�UD\RV�HV�PiV�REOLFXR�\��SRU�WDQWR��OD�LUUDGLDQFLD�VRODU�OOHJD�SULQFLSDOPHQWH�D�ODV�FDSDV�PiV�DOWDV��
3RU�FRQVLJXLHQWH�� HO�JUDGLHQWH�GH� LQWHUFHSFLyQ�GH� OD� UDGLDFLyQ�HV�PD\RU�FXDQGR�HO� VRO� VH� VLW~D�FHUFD�GHO�KRUL]RQWH��HV�
GHFLU�� OD� GLIHUHQFLD� HQWUH� OD� UDGLDFLyQ� LQWHUFHSWDGD� SRU� ORV� HVWUDWRV� VXSHULRUHV� H� LQIHULRUHV� GH� OD� FXELHUWD� YHJHWDO��
DXPHQWDQ�D�PHGLGD�TXH�OR�KDFH�HO�iQJXOR�FHQLWDO�VRODU��(VWR�LQIOXLUi�QRWDEOHPHQWH�HQ�HO�JDS�HIIHFW�\�HQ�HO�EDFNVKDGRZ�
HIIHFW��

(Q�UHVXPHQ��OD�FXELHUWD�FHUUDGD�H[KLEH�XQD�IXQFLyQ�GH�GLVWULEXFLyQ�GH�UHIOHFWLYLGDG�ELGLUHFFLRQDO�PiV�VXDYH�R�LVyWURSD�D�
iQJXORV�FHQLWDOHV�GH�LOXPLQDFLyQ�PRGHUDGRV��PHQRUHV�GH�����VHJ~Q�.LPHV���������(Q�FXELHUWDV�DELHUWDV��HO�VXHOR�SXHGH�
LQWHUFHSWDU�\�GLVSHUVDU� UDGLDFLyQ�HQ�PD\RU�PHGLGD�FXDQWR�PHQRU�VHD�HO�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ��6LQ�HPEDUJR��D�
JUDQGHV�iQJXORV�FHQLWDOHV�GH�LOXPLQDFLyQ��HO�IOXMR�VRODU�TXH�UHFLEH�HO�VXHOR�HV�PHQRU�\�OD�%5')�VH�DVHPHMD�D�OD�GH�XQD�
FXELHUWD�FHUUDGD���

�
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(O�iUHD�GH�HVWXGLR�

/D�]RQD�GH�HVWXGLR�FRUUHVSRQGH�D�XQD�YHQWDQD�GH��[��NP���FX\R�H[WUHPR�VXSHULRU�L]TXLHUGR�WLHQH�GH�FRRUGHQDGDV�870�
�NP��������(�������1���TXH�FRQWLHQH�D�OD�ILQFD�H[SHULPHQWDO�µ/DV�7LHVDV¶�ORFDOL]DGD�HQ�%DUUD[��$OEDFHWH���/D�]RQD�GH�
HVWXGLR���ILJXUD����FRQWLHQH�XQD�YDULHGDG�GH�VXSHUILFLHV�H[WHQVDV�FXOWLYDGDV�LGyQHDV�SDUD�HVWXGLRV�GH�WHOHGHWHFFLyQ�GHVGH�
DYLyQ��/D�YDULHGDG�GH�FXOWLYRV�LQFOX\H��VXSHUILFLHV�KRPRJpQHDV�FRPR�DOIDOID��WULJR��DPDSROD�R�OHJXPLQRVDV��VXSHUILFLHV�
FRQ�FREHUWXUD�LQWHUPHGLD�FRPR�OD�UHPRODFKD���FXOWLYRV�HQ�VXV�SULPHURV�HVWDGLRV�GH�GHVDUUROOR�FRPR�HO�PDt]��FRQ�WDQ�VROR�
HQWUH� ��\���KRMDV�� R� FXELHUWDV� HQ�XQ� HVWDGR� IHQROyJLFR� VHQHVFHQWH�� FRPR� OD�FHEDGD��DGHPiV�GH�GLIHUHQWHV�SDUFHODV�HQ�
EDUEHFKR�� (VWR� QRV� SHUPLWH� HVWXGLDU� OD� YDULDELOLGDG� GH� OD� %5')� HQ� IXQFLyQ� GH� ODV� FDUDFWHUtVWLFDV� HVSHFWUDOHV� \�
HVWUXFWXUDOHV� GH� ODV� VXSHUILFLHV��3DUD� HVWH� HVWXGLR�KHPRV� VHOHFFLRQDGR��� VXSHUILFLHV�� WULJR�� FHEDGD�� UHPRODFKD�\� VXHOR�
GHVQXGR��(O�WULJR�\�OD�FHEDGD�VRQ�FXELHUWDV�FRQWLQXDV�FRQ�FDUDFWHUtVWLFDV�HVWUXFWXUDOHV�PX\�VLPLODUHV�SHUR�TXH�GLILHUHQ�
HQ�VXV�SURSLHGDGHV�ySWLFDV��6H�KD�VHOHFFLRQDGR�XQ�VXHOR�SRU�VHU�QHFHVDULR�SDUD�FRPSUHQGHU�HO�FRPSRUWDPLHQWR�GH�ODV�
FXELHUWDV�DELHUWDV��\�OD�UHPRODFKD�SRU�VHU�XQ��FDVR�GH�FREHUWXUD�LQWHUPHGLD��/D�VLJXLHQWH�WDEOD�UHIOHMD�ODV�FDUDFWHUtVWLFDV�
HVWUXFWXUDOHV�GH�ODV�SDUFHODV�VHOHFFLRQDGDV��HO�1'9,�VH�LQFOX\H�FRPR�LQGLFDGRU�GHO�FRQWUDVWH�HVSHFWUDO�HQWUH�HO�URMR�\�HO�
LQIUDUURMR�FHUFDQR��

7DEOD� ,�� &DUDFWHUtVWLFDV� HVWUXFWXUDOHV� GH� ODV� PXHVWUDV� VHOHFFLRQDGDV�� )&9� �)UDFFLyQ� GH� &REHUWXUD�
9HJHWDO���/$,��/HDI�$UHD�,QGH[���+��$OWXUD���\�FDUDFWHUL]DFLyQ�HVSHFWUDO�PHGLDQWH�HO�1'9,��1RUPDOL]HG�
'LIIHUHQFH�9HJHWDWLRQ�,QGH[���
��0HGLGDV�UHDOL]DGDV�LQ�VLWX�GXUDQWH�OD�FDPSDxD�GH�FDPSR��

�

3DUFHOD� )9&����� /$,
� +
��P�� 1'9,�

7ULJR� �����±������ �����±������ ��������� �����±������

&HEDGD� �����±������ �����±������ ���������� �����±������

5HPRODFKD� �����±������ �����±������ ��������� �����±������

6XHOR�GHVQXGR� �����±������ �� ��� �����±������

�

&RPR�YHPRV��HO�WULJR�\�OD�FHEDGD�SUHVHQWDQ�XQD�HVWUXFWXUD�VLPLODU�FRQ�GLIHUHQFLDV�HQ�HO�/$,��6LQ�HPEDUJR��PLHQWUDV�TXH�
HO�WULJR�HVWDED�YLJRURVR�FRQ�XQ�YHUGH�LQWHQVR�FRPR�UHIOHMD�HO�DOWR�YDORU�GH�1'9,��OD�FHEDGD�\D�VHQHVFHQWH�SUHVHQWDED�XQ�



FRORU� GRUDGR� LQGLFDWLYR� GH� SRFD� DFWLYLGDG� IRWRVLQWpWLFD�� /D� FRPSDUDFLyQ� HQWUH� DPEDV� VXSHUILFLHV� HYLGHQFLDUi� OD�
LQIOXHQFLD�GH�ODV�SURSLHGDGHV�ySWLFDV�HQ�OD�DQLVRWURStD�GH�OD�%5')��3RU�RWUD�SDUWH��HO�FXOWLYR�GH�UHPRODFKD�VH�GLVSRQtD�
HQ�KLOHUDV�GH�SODQWDV�GH�PX\�SRFD�DOWXUD��FRQ�KRMDV�SODQDV�PX\�DQFKDV��(O�VXHOR�VHOHFFLRQDGR�HV�XQ�VXHOR�FRPSXHVWR�SRU�
DUFLOODV�URMDV�FRQ�PX\�SRFD�UXJRVLGDG��/RV�YDORUHV�GH�DOWXUD�\�GH�/$,�SURYLHQHQ�GH�PHGLGDV�LQ�VLWX�UHDOL]DGDV�GXUDQWH�OD�
FDPSDxD��PLHQWUDV�TXH�HO�1'9,�\�OD�)9&�VH�KDQ�XWLOL]DQGR�GDWRV�+\0$3��+\SHUVSHFWUDO�0DSSLQJ��GH�DOWD�UHVROXFLyQ�
HVSHFWUDO�WRPDGDV�GXUDQWH�OD�PLVPD�FDPSDxD�GH�FDPSR��0�OOHU�HW�DO����������

(O��VHQVRU�32/'(5�

32/'(5�HV�XQ� UDGLyPHWUR�HVSHFLDOPHQWH�GLVHxDGR�SDUD�PHGLU� ORV�HIHFWRV�GLUHFFLRQDOHV�\� OD�SRODUL]DFLyQ�GHO�VLVWHPD�
VXSHUILFLH�DWPyVIHUD� �'HVFKDPSV� HW� DO��� ������� VL� ELHQ� HQ� OD� FDPSDxD� '$,6(;� QR� VH� XWLOL]DURQ� ORV� ILOWURV� GH�
SRODUL]DFLyQ�� (O� VLVWHPD� ySWLFR� 32/'(5� HVWi� IRUPDGR� SRU� WUHV� FRPSRQHQWHV� SULQFLSDOHV�� OD� ySWLFD� GHO� VLVWHPD�� HO�
GHWHFWRU�&&'�\�XQ�GLVFR�JLUDWRULR�FRQ�ORV�ILOWURV�HVSHFWUDOHV�\�GH�SRODUL]DFLyQ���/D�ySWLFD�VH�FDUDFWHUL]D�SRU�LQFRUSRUDU�
XQD� OHQWH� TXH� UHGXFH� ORV� HIHFWRV� GHO� iQJXOR� GH� LQFLGHQFLD� VREUH� OD� SXSLOD� GH� HQWUDGD�� UHGXFLHQGR� OD� GLVWRUVLyQ�
SDQRUiPLFD� HQ� OD� LPDJHQ�� (O� GHWHFWRU� &&'� VH� FRPSRQH� GH� ���×���� iUHDV� VHQVLEOHV� LQGHSHQGLHQWHV�� (O� WDPDxR� GHO�
GHWHFWRU�� HQ�FRPELQDFLyQ�FRQ� OD� UD]yQ� IRFDO�GH� OD� OHQWH��SURSRUFLRQD�XQ�)29��)LHOG�2I�9LHZ��Pi[LPR�GH������HQ� OD�
GLUHFFLyQ� GLDJRQDO� D� OD� GLUHFFLyQ� GH� YXHOR�� OR� TXH� SHUPLWH� UHJLVWUDU� XQD� JUDQ� YDULDELOLGDG� DQJXODU� HQ� FDGD� LPDJHQ��
'XUDQWH�'$,6(;�OD�DOWXUD�WtSLFD�GH�YXHOR�IXH�GH������P��FRQ�OR�TXH�HO�*)29��*URXQG�)LHOG�2I�9LHZ��HV�GH����×����
NP���FRQ�XQD�UHVROXFLyQ�HVSDFLDO�GH����P��/D�SDUWH�PiV�YDULDEOH�GHO�VLVWHPD�HV�HO�GLVFR�JLUDWRULR�TXH��HQ�HVWD�FDPSDxD��
SUHVHQWDED����ILOWURV��XQR�RSDFR�SDUD�FRUUHJLU�OD�VHxDO�GH�OD�FRUULHQWH�RVFXUD��\�ORV���ILOWURV�HVSHFWUDOHV�FHQWUDGRV�HQ������
����������������������������������\�����QP�UHVSHFWLYDPHQWH��/HUR\�HW�DO����������

3ODQ�GH�YXHOR�

'XUDQWH� OD�FDPSDxD�'$,6(;�VH�UHDOL]DURQ���YXHORV�FRQ�32/'(5��VLJXLHQGR�GRV�FRQILJXUDFLRQHV�GLIHUHQWHV��(Q�HVWH�
WUDEDMR��PRVWUDPRV�UHVXOWDGRV�GH�GRV�YXHORV��HO�UHDOL]DGR�HO�GtD���GH�-XQLR�DO�PHGLRGtD��SULPHUD�DGTXLVLFLyQ�D�ODV�������
KRUD� VRODU��� GRQGH� OD� WUD\HFWRULD� GHO� DYLyQ� WUD]D� �� OtQHDV� GH� YXHOR� VREUH� HO� iUHD� GH� HVWXGLR� �FRQILJXUDFLyQ� ���� \� HO�
UHDOL]DGR�HO�GtD���GH�-XQLR�SRU� OD� WDUGH��SULPHUD�DGTXLVLFLyQ�D�ODV�������KRUD�VRODU���GRQGH�HO�DYLyQ�VLJXH���OtQHDV�GH�
YXHOR� �FRQILJXUDFLyQ� ���� (Q� DPERV� YXHORV� ODV� FRQGLFLRQHV� DWPRVIpULFDV� IXHURQ� ySWLPDV�� /D� ILJXUD� �� PXHVWUD� ODV�
GLIHUHQWHV�WUD\HFWRULDV�TXH�VLJXLy�HO�DYLyQ�GXUDQWH�OD�DGTXLVLFLyQ�GH�OD�VHFXHQFLD�GH�LPiJHQHV��

>,QVHUWDU�DTXt�OD�ILJXUD��@�

'XUDQWH� FDGD� YXHOR� VH� WRPDURQ� DOUHGHGRU� GH����� LPiJHQHV�TXH� FRQVWLWX\HQ�XQD� VHFXHQFLD�32/'(5��(O� LQWHUYDOR�GH�
DGTXLVLFLyQ� HQWUH� GRV� LPiJHQHV� HV� GH���� VHJXQGRV�� WLHPSR�HQ� HO� TXH� HO� DYLyQ� UHFRUUH� DSUR[LPDGDPHQWH�����P�\�� HQ�
IXQFLyQ�GH�OD�SRVLFLyQ�GHO�DYLyQ��OD�LPDJHQ�DGTXLULGD�FDSWD�XQ�iUHD��*)29��GLIHUHQWH��'XUDQWH�HO�SUHSURFHVDGR�GH�ORV�
GDWRV��HQ�FRQFUHWR�GXUDQWH�OD�FRUUHFFLyQ�JHRPpWULFD��VH�VHOHFFLRQD��GH�FDGD�LPDJHQ�32/'(5��OD�LQWHUVHFFLyQ�FRQ�HO�iUHD�
GH�HVWXGLR���×��NP����FRPSOHWDQGR�FRQ�FHURV�HO�UHVWR�GH�OD�LPDJHQ��3RU�WDQWR��OD�VHFXHQFLD�GH�LPiJHQHV�SURSRUFLRQD�XQ�
Q~PHUR�GH�REVHUYDFLRQHV�GLIHUHQWH�SDUD�FDGD�St[HO��TXH�HV� IXQFLyQ�GHO�SODQ�GH�YXHOR�\�GH� OD�SRVLFLyQ�GHO�St[HO�HQ� OD�
]RQD�GH�HVWXGLR��/D�ILJXUD���PXHVWUD� ORV�PDSDV�GHO�Q~PHUR�GH�REVHUYDFLRQHV�HQ� OD�]RQD�SDUD�FDGD�XQR�GH� ORV�YXHORV�
VHOHFFLRQDGRV���

>,QVHUWDU�DTXt�OD�ILJXUD��@�

(O� Q~PHUR� GH� REVHUYDFLRQHV� RVFLOD� HQWUH� ��� \� ���� VLHQGR� OD� ]RQD� FHQWUDO� GRQGH�� FRPR� FDEtD� HVSHUDU�� HO� Q~PHUR� GH�
REVHUYDFLRQHV�HV�PD\RU��3RGHPRV�DSUHFLDU�TXH�OD�FRQILJXUDFLyQ����SUHVHQWD�XQ�PD\RU�Q~PHUR�GH�REVHUYDFLRQHV��OR�FXDO�
QHFHVDULDPHQWH�QR� LPSOLFD�XQD�PHMRU� UHFRQVWUXFFLyQ�GH� OD�%5')��GDGR�TXH� OD�FDOLGDG�GH� OD� LQWHUSRODFLyQ�GHSHQGHUi�
WDQWR�GHO�Q~PHUR�GH�SXQWRV�FRPR�GH�VX�GLVWULEXFLyQ�HQ�HO�HVSDFLR�GLUHFFLRQDO��ILJXUD�����

(VWLPDFLyQ�GH�OD�%5')�

&DGD� XQD� GH� ODV� LPiJHQHV� 32/'(5� DGTXLULGDV� GXUDQWH� XQ� YXHOR� WLHQH� XQ� ILFKHUR� DVRFLDGR� FRQ� ORV�GDWRV�*36�GH� OD�
SRVLFLyQ�GHO�DYLyQ��OR�TXH�QRV�SHUPLWH�REWHQHU�OD�JHRPHWUtD�GH�REVHUYDFLyQ�GH�FDGD�LPDJHQ��(Q�OD�ILJXUD���VH�PXHVWUDQ���
LPiJHQHV� DOWHUQDV� GH� OD� VHFXHQFLD� UHJLVWUDGD� HO� GtD� �� GH� -XQLR� DVt� FRPR� OD� LPDJHQ� GHO� iQJXOR� FHQLWDO� \� DFLPXWDO� GH�
REVHUYDFLyQ�FDOFXODGDV�D�SDUWLU�GH�ORV�GDWRV�*36���

>,QVHUWDU�DTXt�OD�ILJXUD��@�

/D� ILJXUD� ��PXHVWUD� HQ� OD� SULPHUD� ILOD� �� LPiJHQHV� 32/'(5� GH� UHIOHFWLYLGDG� HQ� EDQGD� �� ����� QP��� OD� VHJXQGD� \� OD�
WHUFHUD� ILOD�PXHVWUDQ� ODV� LPiJHQHV� GH� ORV� iQJXORV� FHQLWDO� \� DFLPXWDO� FRUUHVSRQGLHQWHV��$� OD� YLVWD� GH� ODV� LPiJHQHV�GH�
iQJXORV�� VH� HQWLHQGH� IiFLOPHQWH� TXH� HO� FDPELR� HQ� OD� LPDJHQ� GH� UHIOHFWLYLGDG� DWLHQGH� D� OD� GLIHUHQWH� JHRPHWUtD� GH�
REVHUYDFLyQ�� GDGR� TXH� HO� iQJXOR� FHQLWDO� GH� LOXPLQDFLyQ� VH� PDQWLHQH� FRQVWDQWH�� (Q� GHILQLWLYD�� GLVSRQHPRV� GH� XQ�
FRQMXQWR� GH� HQWUH� ��� \� ��� PHGLGDV� GH� %5)� SDUD� FDGD� St[HO� �ILJXUD� ���� FDGD� XQD� REWHQLGD� FRQ� XQD� JHRPHWUtD� GH�
REVHUYDFLyQ�GLIHUHQWH��(VWR�QRV�YD�D�SHUPLWLU�HVWLPDU�OD�%5')�GH�OD�VXSHUILFLH�D�FLHUWR�iQJXOR�GH�LOXPLQDFLyQ��SDUD�ODV���
EDQGDV�HVSHFWUDOHV��3DUD�OD�UHFRQVWUXFFLyQ�GH�OD�%5')�KHPRV�SURFHGLGR�HQ�GRV�HWDSDV��HQ�SULPHU�OXJDU�UHDOL]DPRV�XQD�
WULDQJXODFLyQ� GH� 'HODXQD\� VREUH� HO� FRQMXQWR� GH� YDORUHV� GH� UHIOHFWLYLGDG�� LUUHJXODUPHQWH� GLVWULEXLGRV� HQ� HO� HVSDFLR�



GLUHFFLRQDO��ILJXUD����\��SRVWHULRUPHQWH��UHDOL]DPRV�XQD�LQWHUSRODFLyQ�VREUH�XQD�UHMLOOD�DKRUD�UHJXODUPHQWH�GLVWULEXLGD��
(O� UHVXOWDGR�REWHQLGR�HV�XQ�FRQMXQWR�GH�YDORUHV�GH� UHIOHFWLYLGDG�GLVWULEXLGRV�HQ�HO� HVSDFLR�GH�GLUHFFLRQHV��θY��ϕ9��GH�
IRUPD� UHJXODU�� VL� ELHQ� SDUD� DOJXQRV� SXQWRV� OD� DXVHQFLD� GH� GDWRV� RULJLQDOHV� LPSLGH� OD� LQWHUSRODFLyQ�� 3DUD� DXPHQWDU� OD�
UHSUHVHQWDELOLGDG�GH�OD�VXSHUILFLH�KHPRV�WRPDGR���St[HOHV�\�UHSUHVHQWDGR�HO�YDORU�PHGLR�GH�OD�UHIOHFWLYLGDG��

/D� ILJXUD� �� PXHVWUD� XQ� HMHPSOR� GH� OD� JHRPHWUtD� GH� DGTXLVLFLyQ� GHO� FRQMXQWR� GH� PHGLGDV� GH� %5)� TXH� QRV� SHUPLWH�
FDUDFWHUL]DU�OD�%5')�SDUD�FLHUWD�ORQJLWXG�GH�RQGD�\�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ���

>,QVHUWDU�DTXt�OD�ILJXUD��@�

(Q� OD� ILJXUD� �� SRGHPRV� REVHUYDU� OD� JHRPHWUtD� GH� DGTXLVLFLyQ� FRUUHVSRQGLHQWH� DO� St[HO� FHQWUDO� GH� OD� SDUFHOD� GH� WULJR�
HVWXGLDGD��/DV�GLIHUHQWHV�FRQILJXUDFLRQHV�GH�YXHOR�UHVXOWDQ�HQ�XQD�GLIHUHQWH�GLVWULEXFLyQ�HQ�HO�HVSDFLR�GLUHFFLRQDO�GH�ODV�
REVHUYDFLRQHV��UHSUHVHQWDGDV�SRU�XQD�FUX]��3RGHPRV�YHU�TXH�OD�FRQILJXUDFLyQ����FRQ�PD\RU�Q~PHUR�GH�SDVDGDV��LPSOLFD�
XQD�PHMRU�FREHUWXUD�GHO�HVSDFLR�GLUHFFLRQDO��D�SHVDU�GH�TXH�SURGXFH�XQ�PHQRU�Q~PHUR�GH�REVHUYDFLRQHV�HQ�OD�]RQD�GH�
HVWXGLR��ILJXUD�����\�HQ�FRQVHFXHQFLD�XQD�PHMRU�LQWHUSRODFLyQ��(Q�DPERV�FDVRV�SUiFWLFDPHQWH�QR�WHQHPRV�REVHUYDFLRQHV�
FRQ�XQ�iQJXOR�FHQLWDO�VXSHULRU�D�������(Q�HVWH�WLSR�GH�UHSUHVHQWDFLyQ��VH�KD�WRPDGR�FRPR�SXQWR�GH�UHIHUHQFLD�OD�SRVLFLyQ�
GHO�VHQVRU��FRQ�OR�TXH�VH�SURGXFH�XQD�GLIHUHQFLD�GH������DFLPXWDOHV�UHVSHFWR�OD�GLUHFFLyQ�GH�UHIOH[LyQ�PHGLGD�GHVGH�OD�
VXSHUILFLH��$Vt��HO�GLDJUDPD�PXHVWUD�OD�SRVLFLyQ�FRQ�UHVSHFWR�DO�VHQVRU�GHO�PLVPR�St[HO�HQ�FDGD�XQD�GH�ODV�LPiJHQHV�GH�
OD�VHFXHQFLD��(Q�HVWRV�GLDJUDPDV��HO�3ODQR�3ULQFLSDO�FRUUHVSRQGH�D�OD�OtQHD�TXH�XQH�HO�FHQWUR�FRQ�OD�SRVLFLyQ�VRODU��\�TXH�
FRUUHVSRQGH�DSUR[LPDGDPHQWH�D�OD�GLUHFFLyQ�1RUWH�6XU�HQ�ODV�ILJXUDV���D�\���D��/D�OtQHD�SHUSHQGLFXODU�D�pVWD�TXH�SDVD�
SRU�HO�FHQWUR�GHO�GLDJUDPD�FRUUHVSRQGH�DO�3ODQR�2UWRJRQDO��5HVSHFWR�DO�3ODQR�2UWRJRQDO��ORV�SXQWRV�VLWXDGRV�HQ�OD�SDUWH�
GHO�GLDJUDPD�GRQGH�VH�ORFDOL]D�OD�SRVLFLyQ�VRODU�SUHVHQWDQ�XQD�UHIOHFWLYLGDG�SURYHQLHQWH�GH�OD�GLVSHUVLyQ�KDFLD�GHODQWH��
TXH� FRLQFLGH� FRQ� HO� VHPLFtUFXOR� LQIHULRU� HQ� ODV� ILJXUDV� GHO� PHGLRGtD� �ILJXUDV� ��D� \� ��D��� ORFDOL]DQGR� HO� YDORU� GH� OD�
UHIOH[LyQ�HVSHFXODU�GRQGH�VH�VLW~D�HO�VRO��\�HO�KRW�VSRW�GHVSOD]DGR������DFLPXWDOHV�GH�OD�SRVLFLyQ�VRODU��

/D� LQWHUSRODFLyQ� GH� ORV� YDORUHV� GH� %5)� D� XQD� UHMLOOD� GH� HVSDFLDGR� FRQVWDQWH� SHUPLWH� YLVXDOL]DU� OD� %5')� FRPR� XQD�
VXSHUILFLH� GH� UHIOHFWLYLGDG��8Q� HMHPSOR� GH� HVWD� UHSUHVHQWDFLyQ� VH� SXHGH� REVHUYDU� HQ� OD� ILJXUD� ��� \� TXH� HTXLYDOH� D� OD�
%5')�D�����QP�UHFRQVWUXLGD�FRQ�HO�PXHVWUHR�GH�%5)�UHSUHVHQWDGR�HQ�OD�ILJXUD�����

>,QVHUWDU�DTXt�OD�ILJXUD��@�

(Q� OD� ILJXUD� �� SRGHPRV� DSUHFLDU� FyPR� OD�%5')�� D� FLHUWD� ORQJLWXG� GH� RQGD�� SUHVHQWD� XQD� IXHUWH� GHSHQGHQFLD� FRQ� HO�
iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ��(Q�HO�YXHOR�GHO�PHGLRGtD���ILJXUD���D��SRGHPRV�YHU�FRPR�OD�VXSHUILFLH�GH�UHIOHFWLYLGDG�
YLHQH�FDUDFWHUL]DGD�SRU�XQ�Pi[LPR�GH�UHIOHFWLYLGDG�ORFDOL]DGR�HQ�OD�JHRPHWUtD�KRW�VSRW���&XDQGR�HO�iQJXOR�FHQLWDO�VRODU�
HV�PD\RU�OD�YDULDFLyQ�GH�OD�%5')�HV�FRQWLQXD��FRQ�YDORUHV�VXSHULRUHV�GH�UHIOHFWLYLGDG�SDUD�iQJXORV�GH�REVHUYDFLyQ�PiV�
SUy[LPRV� DO� iQJXOR� FHQLWDO� GH� LOXPLQDFLyQ�� (Q� OD� ILJXUD� OD� UHSUHVHQWDFLyQ� VH� KD� UHDOL]DGR� WRPDQGR� HO� iQJXOR� FHQLWDO�
UHODWLYR�SDUD�FRPSDUDU�PHMRU�OD�LQIOXHQFLD�GHO�iQJXOR�FHQLWDO�VRODU�VREUH�ODV�FXUYDV�GH�OD�%5')��6REUH�OD�VXSHUILFLH�GH�
OD�%5')�SRGHPRV�GHILQLU� FXUYDV�GH�QLYHO�� D� LQWHUYDORV�FRQVWDQWHV�GH�UHIOHFWLYLGDG��TXH�SUR\HFWDUHPRV�VREUH�HO�SODQR�
FDUWHVLDQR� ;<�� $Vt�� XQ� SLFR� HQ� OD� %5')� YLHQH� UHSUHVHQWDGR� SRU� LVROLQHDV� FRQFpQWULFDV� GH� UDGLR� FDGD� YH]� PHQRU��
PLHQWUDV� TXH� XQ� JUDGLHQWH� FRQVWDQWH� GH� UHIOHFWLYLGDG� VH� UHSUHVHQWD� FRPR� XQ� FRQMXQWR� GH� LVROLQHDV� SDUDOHODV�� (VWD�
UHSUHVHQWDFLyQ� SUR\HFWDGD� VREUH� HO� GLDJUDPD� SRODU� TXH� UHSUHVHQWD� OD� JHRPHWUtD� GH� DGTXLVLFLyQ� VHUi� OD� TXH�XWLOLFHPRV�
SDUD�HO�DQiOLVLV�GH�ORV�UHVXOWDGRV��

��
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$QiOLVLV�GH�OD�%5')�

/D�UHSUHVHQWDFLyQ�GH�OD�%5')�PRVWUDGD�HQ�OD�ILJXUD���QR�IDFLOLWD�HO�DQiOLVLV�FRPSDUDWLYR�HQWUH�SDUFHODV��SRU�OR�TXH��HQ�
VX� OXJDU�� UHSUHVHQWDUHPRV� ODV� LVROLQHDV� GH� UHIOHFWLYLGDG� FRQVWDQWH� VREUH� ORV� GLDJUDPDV� SRODUHV� TXH� UHSUHVHQWDQ� OD�
JHRPHWUtD� GH� DGTXLVLFLyQ� WDO� \� FRPR� VH�PXHVWUD� HQ� OD� ILJXUD� ��� 3DUD� DQDOL]DU� ORV� UHVXOWDGRV� KHPRV� VHOHFFLRQDGR� ODV�
EDQGDV� �� ����� QP�� \� �� ����� QP�� GH� 32/'(5�� \D� TXH� VRQ� ODV� TXH� SUHVHQWDQ� XQ� PD\RU� FRQWUDVWH� HVSHFWUDO� HQ� ODV�
FXELHUWDV� YHJHWDOHV� \�� SRU� FRQVLJXLHQWH�� VRQ� ODV�PiV�DGHFXDGDV�SDUD�SRQHU�GH�PDQLILHVWR�HO� HIHFWR�GH� ODV�SURSLHGDGHV�
ySWLFDV�HQ�OD�DQLVRWURStD�GH�OD�%5')��

/D� ILJXUD� ��PXHVWUD� OD�%5')� HVWLPDGD� SDUD� ODV� ��SDUFHODV� VHOHFFLRQDGDV� HQ� HVWH� HVWXGLR��*UDFLDV� DO� FRQFHSWR�PXOWL�
LPDJHQ�\�DO�JUDQ�)29�GHO�32/'(5��SRGHPRV�DSUHFLDU�OD�YDULDFLyQ�GH�OD�UHIOHFWLYLGDG�FRQ�OD�JHRPHWUtD�GH�REVHUYDFLyQ��
OR�TXH�SDUD�GLIHUHQWHV�UHJLRQHV�HVSHFWUDOHV�\�JHRPHWUtDV�GH�LOXPLQDFLyQ�SURSRUFLRQD�XQD�HVWLPDFLyQ�GH�OD�%5')�GH�ODV�
VXSHUILFLHV�� /DV� ILJXUDV� HVWiQ� RUGHQDGDV� HQ� IXQFLyQ� GH� VX� )&9�� FRPHQ]DQGR� SRU� OD� FXELHUWD� FHUUDGD� GH� WULJR� \�
WHUPLQDQGR�SRU�HO�VXHOR�GHVQXGR��YHU�GHVFULSFLyQ�GH�ODV�SDUFHODV�HQ�OD�VHFFLyQ�����8Q�SULPHU�DQiOLVLV�YLVXDO�UHYHOD�TXH��
UHVSHFWR�DO�3ODQR�2UWRJRQDO���ORV�GLDJUDPDV�PXHVWUDQ�XQD�HYLGHQWH�DVLPHWUtD�PLHQWUDV�TXH�UHVSHFWR�DO�3ODQR�3ULQFLSDO��
DSDUHFHQ�VLPpWULFRV��OR�TXH�PXHVWUD�FXDOLWDWLYDPHQWH�OD�JUDQ�LQIOXHQFLD�GH�OD�JHRPHWUtD�GH�REVHUYDFLyQ�HQ�OD�DQLVRWURStD�
GH�OD�UHIOHFWLYLGDG��(VWR�HV�FRQVHFXHQFLD�GHO�SDWUyQ�GH�VRPEUDV�REVHUYDGR��PLHQWUDV�TXH�GLFKR�SDWUyQ�HV�PX\�YDULDEOH�VL�
REVHUYDPRV� OD� GLVSHUVLyQ� KDFLD� GHODQWH� R� KDFLD� DWUiV�� OD� GLVWULEXFLyQ� GH� ODV� VRPEUDV� HV� VLPpWULFD� UHVSHFWR� DO� iQJXOR�
DFLPXWDO�UHODWLYR��(V�GHFLU��PLHQWUDV�TXH�HO�JDS�HIIHFW�HV�LQGHSHQGLHQWH�GHO�SODQR�GH�REVHUYDFLyQ��HO�EDFNVKDGRZ�HIIHFW�



HV�VLPpWULFR�UHVSHFWR�DO�iQJXOR�DFLPXWDO�UHODWLYR��\�OD�FRPELQDFLyQ�GH�DPERV�HIHFWRV�UHVXOWD�HQ�XQD�VLPHWUtD�UHVSHFWR�DO�
3ODQR� 3ULQFLSDO�� (VWH� UHVXOWDGR� HV� PX\� LPSRUWDQWH� SXHVWR� TXH�� GH� VDWLVIDFHUVH� SDUD� WRGDV� ODV� VXSHUILFLHV�� VXJLHUH� OD�
SRVLELOLGDG�GH�XQD� UHGXFFLyQ� VLJQLILFDWLYD�GHO� Q~PHUR�GH�REVHUYDFLRQHV�QHFHVDULDV�SDUD�FDUDFWHUL]DU� OD�%5')�GH�XQD�
FXELHUWD�YHJHWDO���

8Q� VHJXQGR� DQiOLVLV�PXHVWUD� TXH�� DO�PHGLRGtD� �ILJXUD� ��D��� KD\� XQ� IXHUWH� JUDGLHQWH� HQ� OD� GLVSHUVLyQ� KDFLD� DWUiV� �FRQ�
H[FHSFLyQ�GH� OD�%5')�GH� WULJR�D�����QP���eVWH�VH�PDQLILHVWD�FRPR�XQD�PD\RU�GHQVLGDG�GH�LVROLQHDV�GH�UHIOHFWLYLGDG�
FRQVWDQWH��(Q�FDGD�GLDJUDPD�GRV�LVROLQHDV�FRQVHFXWLYDV�HTXLYDOHQ�DO�PLVPR�LQFUHPHQWR�GH�UHIOHFWLYLGDG��8Q�SLFR�HQ�OD�
UHIOHFWLYLGDG� VH� WUDGXFH� HQ� FXUYDV� FRQFpQWULFDV� FDGD� YH]� GH� PHQRU� UDGLR�� WDO� \� FRPR� VH� SXHGH� DSUHFLDU� MXVWR� HQ� OD�
GLUHFFLyQ�GH�UHWURGLVSHUVLyQ�SDUD�DOJXQDV�ILJXUDV��HVSHFLDOPHQWH�HQ�OD�%5')�GH�WULJR�D�����QP��(VWR�HV�FRQVHFXHQFLD�
GHO�HIHFWR�GH�RFXOWDFLyQ�GH�VRPEUDV�TXH�VH�SURGXFH�HQ�OD�UHJLyQ�GHO�KRW�VSRW��VL�ELHQ�D�XQD�UHVROXFLyQ�DQJXODU�DGHFXDGD�
HO� SURSLR� HIHFWR� KRW� VSRW� TXHGDUtD� FRQILQDGR� HQ� XQD� FXUYD� FX\R� UDGLR� QR� VHUtD� VXSHULRU� D� ���� (VWH� JUDGLHQWH� HQ� OD�
UHIOHFWLYLGDG� SURYLHQH� GH� GRV� PHFDQLVPRV� GH� GLVSHUVLyQ� GLIHUHQWH�� OD� GLVSHUVLyQ� HQ� VXSHUILFLH� \� OD� GLVSHUVLyQ� HQ�
YROXPHQ��/D�GLVSHUVLyQ�HQ�VXSHUILFLH�WLHQH�HQ�FXHQWD�OD�UXJRVLGDG�GHO�WHUUHQR��DVt�FRPR�OD�HVWUXFWXUD�WULGLPHQVLRQDO�GH�
OD� FXELHUWD�� PLHQWUDV� TXH� OD� GLVSHUVLyQ� HQ� YROXPHQ� WLHQH� HQ� FXHQWD� ORV� PHFDQLVPRV� GH� WUDQVPLVLyQ� \� GLVSHUVLyQ� GH�
UDGLDFLyQ�HQ�HO�LQWHULRU�GH�OD�FXELHUWD�YHJHWDO��8QD�GH�ODV�GLIHUHQFLDV�HQWUH�HVWDV�GRV�FRQWULEXFLRQHV�HV�TXH�HO�PHFDQLVPR�
HQ�YROXPHQ�RULJLQD�XQ�PD\RU�JUDGLHQWH�GH�OD�UHIOHFWLYLGDG�HQ�OD�UHJLyQ�KRW�VSRW��WDQWR�HQ�OD�GLUHFFLyQ�DFLPXWDO�FRPR�HQ�
OD�FHQLWDO��TXH�OD�GLVSHUVLyQ�HQ�VXSHUILFLH���

>,QVHUWDU�DTXt�OD�ILJXUD��@�

(O�GLDJUDPD�SDUD� HO� VXHOR� FRUUHVSRQGH� D�XQ� FDVR� WtSLFR�GH�GLVSHUVLyQ� HQ� VXSHUILFLH��PLHQWUDV� TXH� ORV�GLDJUDPDV�SDUD��
YHJHWDFLyQ�GHQVD� UHIOHMDQ�HO� FRPSRUWDPLHQWR�GH� OD�%5')�DVRFLDGR�D� ORV�PHFDQLVPRV�GH�GLVSHUVLyQ�HQ�YROXPHQ��(VWD�
GLIHUHQFLD��HQWUH�YHJHWDFLyQ�GHQVD�\�VXHOR��VH�UHIOHMD�FRPR�XQ�DXPHQWR�SDXODWLQR��D�PHGLGD�TXH�GLVPLQX\H�OD�)&9��HQ�HO�
UDGLR�GH�ORV�FtUFXORV�FRQFpQWULFRV�HQ�OD�UHWURGLVSHUVLyQ��'H�WDO�PRGR�TXH�VL�REVHUYDPRV�OD�ILJXUD���D���YHPRV�FyPR�KD\�
XQD�PD\RU� VLPLOLWXG� HQWUH� ODV� FXELHUWDV� FRQ� FREHUWXUD�PD\RU��PRVWUiQGRVH� OD� %5')� GH� OD� UHPRODFKD� FRPR� XQ� FDVR�
LQWHUPHGLR�HQWUH�XQ�VXHOR�GHVQXGR�\�XQD�FXELHUWD�GHQVD��(Q�OD�ILJXUD���E��HO��iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ�RVFLOD�HQWUH�
����\������OR�TXH�LPSLGH�REVHUYDU�DGHFXDGDPHQWH�OD�]RQD�FLUFXQGDQWH�DO�Pi[LPR�GH�UHIOHFWLYLGDG��1R�REVWDQWH��SRGHPRV�
REVHUYDU�GLIHUHQFLDV�HQWUH�YHJHWDFLyQ�GHQVD�\�GLVSHUVD��DWULEXLEOHV�D�OD�LQFLGHQFLD�GHO�JDS�HIIHFW�\�GHO�EDFNVKDGRZ�HIIHFW��
3RU� HMHPSOR�� HO� JDS� HIIHFW� LPSOLFD� TXH�� SDUD� iQJXORV� GH� LOXPLQDFLyQ� JUDQGHV�� FXDQGR� DXPHQWD� HO� iQJXOR� FHQLWDO� GH�
REVHUYDFLyQ� DXPHQWD� OD� UHIOHFWLYLGDG�� LQFOXVR�HQ� OD�GLVSHUVLyQ�KDFLD�DGHODQWH�� FRPR�FRQVHFXHQFLD�GHO�DXPHQWR�GH� ORV�
HVWUDWRV�VXSHULRUHV��\�PiV�LUUDGLDGRV��REVHUYDGRV�SRU�HO�VHQVRU��6LQ�HPEDUJR��HQ�ORV�VXHORV�HVWH�HIHFWR�HV�GHVSUHFLDEOH��\�
VX� FRPSRUWDPLHQWR� HQ� HVWD� UHJLyQ� HVWi� JREHUQDGR� SRU� HO� EDFNVKDGRZ� HIIHFW�� HV� GHFLU�� OD� UHIOHFWLYLGDG� GLVPLQX\H� D�
PHGLGD�TXH�DXPHQWD�HO�iQJXOR�GH�REVHUYDFLyQ�FRPR�FRQVHFXHQFLD�GH� OD��FDGD�YH]��PD\RU�SUHVHQFLD�GH�VRPEUDV��(VWD�
GLIHUHQFLD� VH�SXHGH� DSUHFLDU� FODUDPHQWH� HQ� OD� ILJXUD���E��� HO�JDS� HIIHFW� GD� OXJDU� D� � OtQHDV� FHUUDGDV�HQ� OD� UHJLyQ�GH� OD�
GLVSHUVLyQ�KDFLD�DGHODQWH��OR�TXH�VLJQLILFD�TXH�WHQHPRV�HO�PLVPR�YDORU�GH�UHIOHFWLYLGDG�SDUD�XQ�iQJXOR�GH�REVHUYDFLyQ�
SUy[LPR� DO� QDGLU�� TXH� SDUD� XQ� iQJXOR� DOHMDGR� GHO� QDGLU�� SURGXFLHQGR� OD� IRUPD� FyQFDYD� WtSLFD� GH� OD� YHJHWDFLyQ�� 6LQ�
HPEDUJR��FXDQGR�GRPLQD�HO�EDFNVKDGRZ�HIIHFW��HQ�OD�GLVSHUVLyQ�KDFLD�DGHODQWH�VH�SURGXFH�XQ�JUDGLHQWH�FRQWLQXR�GH�OD�
UHIOHFWLYLGDG�� TXH� VH� PDQLILHVWD� FRPR� OtQHDV� HTXLGLVWDQWHV�� FX\R� YDORU� GLVPLQX\H� PRQyWRQDPHQWH� D� PHGLGD� TXH� QRV�
DOHMDPRV�GH�OD�UHWURGLVSHUVLyQ��(VWDV�GLIHUHQFLDV�GHPXHVWUDQ�TXH�HO�SDWUyQ�DQJXODU�GH�OD�UHIOHFWLYLGDG�HV�VHQVLEOH�D�XQD�
FDUDFWHUtVWLFD�ELRItVLFD�WDQ�LPSRUWDQWH�FRPR�OD�IUDFFLyQ�GH�FXELHUWD�YHJHWDO�\�TXH��SRU�WDQWR��OD�DGTXLVLFLyQ�GH�PHGLGDV�
DQJXODUHV�SXHGH�PHMRUDU�OD�HVWLPDFLyQ�GH�HVWH�SDUiPHWUR��

3RU�RWUR�ODGR��OD�ILJXUD���SHUPLWH�DSUHFLDU�HO�SDSHO�TXH�ODV�SURSLHGDGHV�ySWLFDV�YDQ�D�WHQHU�HQ�OD�DQLVRWURStD�GH�OD�%5')��
3DUD�HOOR�� WDQ�VyOR�WHQHPRV�TXH�FRPSDUDU�ORV�GLDJUDPDV�FRUUHVSRQGLHQWHV�D�ODV�GRV�UHJLRQHV�HVSHFWUDOHV�VHOHFFLRQDGDV�
SDUD�FDGD�PXHVWUD��/DV�GLIHUHQFLDV�HQWUH�DPERV�GLDJUDPDV�VH�H[SOLFDQ�GHELGR�D�OD�LQIOXHQFLD�TXH�ODV�SURSLHGDGHV�ySWLFDV�
WLHQHQ�HQ�OD�DQLVRWURStD�GH�OD�%5')��$Vt��HVSHUDPRV�TXH�OD�GLIHUHQFLD�HQWUH�HO�GLDJUDPD�GHO�URMR�\�GHO�LQIUDUURMR�FHUFDQR�
VHD�PXFKR�PD\RU�SDUD�XQD�VXSHUILFLH�GH�YHJHWDFLyQ�IRWRVLQWpWLFDPHQWH�DFWLYD��GRQGH�VH�SURGXFH�XQD�IXHUWH�WUDQVLFLyQ�DO�
SDVDU�GHO� URMR�DO� LQIUDUURMR�SUy[LPR��TXH�SDUD�XQ�VXHOR�GHVQXGR��GRQGH�OD�YDULDFLyQ�GH�ODV�SURSLHGDGHV�ySWLFDV�FRQ�OD�
ORQJLWXG� GH� RQGD� HV� PX\� VXDYH�� (IHFWLYDPHQWH�� HVWH� HIHFWR� HV� HYLGHQWH� FXDQGR� FRPSDUDPRV� ORV� GLDJUDPDV�
FRUUHVSRQGLHQWHV�D� OD�FXELHUWD�GH� WULJR�FRQ�HO� UHVWR��(Q�HVWH�FDVR�� ODV�GLIHUHQFLDV�HQWUH� ODV�GRV�UHJLRQHV�HVSHFWUDOHV�VH�
PDQLILHVWDQ�FODUDPHQWH�HQ�ORV�GLDJUDPDV��(Q�HO�FDVR�GH�OD�FXELHUWD�GH�FHEDGD�SRGHPRV�GHGXFLU��D�OD�YLVWD�GH�OD�%5')�HQ�
HO�URMR�H�LQIUDUURMR��TXH�VXV�SURSLHGDGHV�ySWLFDV�HQ�HVWDV�UHJLRQHV�HVSHFWUDOHV�QR�GLILHUHQ�VLJQLILFDWLYDPHQWH��GH�PDQHUD�
DQiORJD�D�OR�TXH�VXFHGH�HQ�HO�FDVR�GH�XQ�VXHOR���

/D�6LJQDWXUD�'LUHFFLRQDO�

8QD�YH]�HVWLPDGD�OD�%5')��SRGHPRV�VHOHFFLRQDU�DOJXQRV�SODQRV�GH�REVHUYDFLyQ�\�UHSUHVHQWDU�OD�YDULDFLyQ�GHO�%5)�FRQ�
HO� iQJXOR� FHQLWDO� GH� REVHUYDFLyQ��(VWR� HV� OR� TXH� FRQVWLWX\H� OD� 6LJQDWXUD�'LUHFFLRQDO� GH� OD� VXSHUILFLH� HQ� XQ� SODQR� GH�
REVHUYDFLyQ�GDGR��GHWHUPLQDGD�SDUD�XQD�ORQJLWXG�GH�RQGD�\�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ��3DUD�DQDOL]DU�OD�LQIOXHQFLD�GH�
ORV�GLVWLQWRV� IDFWRUHV� VREUH�HVWD�QXHYD�VLJQDWXUD�� FRQVHFXHQFLD�GH� OD�DQLVRWURStD�GH� OD�%5')��KHPRV�VHOHFFLRQDGR� ORV�
GRV�SODQRV�GH�REVHUYDFLyQ�PiV�UHOHYDQWHV��HO�3ODQR�3ULQFLSDO�\�HO�3ODQR�2UWRJRQDO��(O�JUDGR�GH�DQLVRWURStD�OR�YDPRV�D�



GHWHUPLQDU�PHGLDQWH� HO� tQGLFH� GH� DQLVRWURStD��$1,;� �$QLVRWURS\� ,QGH[�� GHILQLGR� SRU� 6DQGPHLHU� HW� DO��� ������� FRPR�
VLJXH��
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(O� �$1,;��SRU� WDQWR�� FXDQWLILFD� HO� JUDGR�GH� DQLVRWURStD� FRPR� OD� UD]yQ�HQWUH�HO�Pi[LPR�\�HO�PtQLPR�GH� UHIOHFWLYLGDG�
�5PD[�λ��\�5PLQ�λ��UHVSHFWLYDPHQWH���HQ�XQ�SODQR�GH�REVHUYDFLyQ�GDGR��$O�VHU�XQD�FDQWLGDG�HVSHFWUDO�QRV�YD�D�SHUPLWLU�
HYDOXDU�OD�GHSHQGHQFLD�HVSHFWUDO�GH�OD�DQLVRWURStD�GH�OD�%5')��

/D�ILJXUD���PXHVWUD�OD�6LJQDWXUD�'LUHFFLRQDO�HQ�HVWRV�GRV�SODQRV��SDUD�HO�FRQMXQWR�GH�FDQDOHV��iQJXORV�GH�LOXPLQDFLyQ�\�
SDUFHODV�VHOHFFLRQDGDV��

*HRPHWUtD�GH�2EVHUYDFLyQ�

&DGD�XQD�GH�ODV�JUiILFDV�GH�OD�ILJXUD���PXHVWUD�OD�LQIOXHQFLD�GH�OD�JHRPHWUtD�GH�REVHUYDFLyQ�VREUH�OD�DQLVRWURStD�GH�OD�
%5')��(VWR�TXH�TXHGD�SDWHQWH�D� VLPSOH�YLVWD�DO�FRPSDUDU� OD�6LJQDWXUD�'LUHFFLRQDO�HQ� ORV�GRV�SODQRV�GH�REVHUYDFLyQ�
FRQVLGHUDGRV�� YLHQH� FXDQWLILFDGR� SRU� HO� $1,;�� /RV� UHVXOWDGRV� PXHVWUDQ� TXH�� HQ� HO� 3ODQR� 3ULQFLSDO�� HO� JUDGR� GH�
DQLVRWURStD�HV�KDVWD���YHFHV�VXSHULRU�DO�TXH�SUHVHQWD�OD�PLVPD�VXSHUILFLH�HQ�HO�3ODQR�2UWRJRQDO��GRQGH�HQ�DOJXQRV�FDVRV�
OD�VXSHUILFLH�QR�PXHVWUD�GLIHUHQFLDV�VLJQLILFDWLYDV�DO�YDULDU�HO�iQJXOR�FHQLWDO�GH�REVHUYDFLyQ��6LQ�HPEDUJR��HQ�HO�3ODQR�
3ULQFLSDO�OD�DVLPHWUtD�HV�PX\�PDUFDGD��FRQ�YDORUHV�GHO�$1,;�GH�KDVWD�XQ������IDFWRU�GH�SURSRUFLRQDOLGDG�HQWUH�HO�YDORU�
Pi[LPR�\� HO�PtQLPR��/D�GLIHUHQFLD� HQWUH� DPERV�SODQRV�GH�REVHUYDFLyQ� UDGLFD� HQ� OD� LQIOXHQFLD�TXH�HO�JDS�HIIHFW�\�HO�
EDFNVKDGRZ�HIIHFW�WLHQHQ�HQ�FDGD�XQR�GH�HVWRV�SODQRV��(O�JDS�HIIHFW�DFW~D�LQGHSHQGLHQWHPHQWH�GHO�SODQR�GH�REVHUYDFLyQ�
\� HVWi�� SULQFLSDOPHQWH�� UHODFLRQDGR� FRQ� OD� HVWUXFWXUD�YHUWLFDO� GHO� VLVWHPD��PLHQWUDV� TXH� HO�EDFNVKDGRZ�HIIHFW� WLHQH�XQ�
HIHFWR�PX\�DVLPpWULFR�HQ�HO�3ODQR�3ULQFLSDO��GHELGR�D�OD�PD\RU�SURSRUFLyQ�GH�VRPEUDV�TXH�VH�REVHUYDQ�HQ�OD�GLVSHUVLyQ�
KDFLD�DGHODQWH���VLHQGR�VX�HIHFWR�VLPpWULFR�HQ�HO�3ODQR�2UWRJRQDO��/D�FRPELQDFLyQ�GH�DPERV�HIHFWRV�GHWHUPLQD�HO�JUDGR�
GH� DQLVRWURStD�GHO� VLVWHPD��(Q�HO�3ODQR�2UWRJRQDO�REVHUYDPRV�TXH��DXQTXH� OD�%5')�HV�DQLVyWURSD�HQ�PXFKRV�FDVRV��
VLHPSUH�SUHVHQWD�VLPHWUtD�UHVSHFWR�DO�QDGLU��(Q�HO�3ODQR�3ULQFLSDO��OD�DQLVRWURStD�HV�DVLPpWULFD�UHVSHFWR�DO�QDGLU��FRPR�
FRQVHFXHQFLD�GHO�EDFNVKDGRZ�HIIHFW��(VWRV�UHVXOWDGRV�LQGLFDQ�TXH�HO�3ODQR�3ULQFLSDO�HV�HO�TXH�SUHVHQWD�XQ�PD\RU�JUDGR�
GH� DQLVRWURStD� \�� SRU� WDQWR�� HV� OD� FRQILJXUDFLyQ� LGyQHD� SDUD� GHILQLU� XQD� QXHYD� VLJQDWXUD� ItVLFD� GH� ODV� VXSHUILFLHV�� OD�
6LJQDWXUD�'LUHFFLRQDO��TXH�DSRUWH�LQIRUPDFLyQ�DGLFLRQDO�D�OD�TXH�WUDGLFLRQDOPHQWH�VH�REWLHQH�FRQ�OD�6LJQDWXUD�(VSHFWUDO��
6L� ELHQ� RWURV� SODQRV� GH� REVHUYDFLyQ� WDPELpQ� FRQWHQGUiQ� LQIRUPDFLyQ� UHODFLRQDGD� D� OD� HVWUXFWXUD� WULGLPHQVLRQDO� GH� OD�
HVFHQD��HO� LQWHUpV�HQ�XWLOL]DU�HO�3ODQR�3ULQFLSDO�VH�YH�LQFUHPHQWDGR�VL�FRQVLGHUDPRV�OD�SRVLELOLGDG�GH�REWHQHU�HO�HIHFWR�
KRW�VSRW��TXH�DSRUWD�LQIRUPDFLyQ�UHODFLRQDGD�FRQ�OD�GLPHQVLyQ�\�OD�UHIOHFWLYLGDG�IROLDU��%UpRQ�HW�DO����������

3DUiPHWURV�(VWUXFWXUDOHV�

(O�SULQFLSDO� LQWHUpV�HQ�OD�DGTXLVLFLyQ�GH�PHGLGDV�PXOWLDQJXODUHV�GH�UHIOHFWLYLGDG�UDGLFD�HQ�OD�XWLOLGDG�TXH�SXHGD�WHQHU�
SDUD� OD� HVWLPDFLyQ� GH� SDUiPHWURV� HVWUXFWXUDOHV� FRPR� OD� )&9� R� HO� /$,�� (Q� OD� ILJXUD� �� SRGHPRV� REVHUYDU� TXH� FDGD�
VXSHUILFLH� WLHQH� XQ� $1,;� SDUWLFXODU� DVRFLDGR� D� VXV� FDUDFWHUtVWLFDV� ItVLFDV�� 6LQ� HPEDUJR� QR� KHPRV� REVHUYDGR� XQD�
WHQGHQFLD�UHJXODU�GHO�JUDGR�GH�DQLVRWURStD�FRQ�OD�)&9��(VWR�HV�GHELGR�D�TXH�WDQWR�HO�VXHOR�FRPR�OD�YHJHWDFLyQ�WLHQHQ�
XQD�%5')�DQLVyWURSD�� OR�TXH�SURGXFH�TXH��D�SULPHUD�YLVWD�� ODV�6LJQDWXUDV�'LUHFFLRQDOHV�SUHVHQWHQ�XQ�DVSHFWR�VLPLODU��
WRGDV� FRQ� HO� Pi[LPR� ORFDOL]DGR� HQ� OD� UHWURGLVSHUVLyQ� DXQTXH� FRQ� GLIHUHQFLDV� HQ� OD� ORFDOL]DFLyQ� GHO� PtQLPR�� /D�
GLIHUHQFLD�VH�H[SOLFD�SRU�OD�GLVWLQWD�LQIOXHQFLD�GHO��JDS�HIIHFW��XQ�PHFDQLVPR�TXH�DFW~D�HQ�FXELHUWDV�YHJHWDOHV�FRQ�FLHUWD�
HVWUXFWXUD�YHUWLFDO��3RU�HO�FRQWUDULR��HO�EDFNVKDGRZ�HIIHFW�DFW~D�LQFOXVR�FRQ�XQD�OHYH�UXJRVLGDG�\�HV�WDQWR�PD\RU�FXDQWR�
PiV�EDMD�VHD�OD�WUDQVPLVLYLGDG��

(O�JDS�HIIHFW�HVWi�GLUHFWDPHQWH�UHODFLRQDGR�FRQ�HO�JUDGLHQWH�GH� LQWHUFHSFLyQ�GH�UDGLDFLyQ�HQ� OD�FXELHUWD��HO�FXiO�YLHQH�
GHWHUPLQDGR�SRU�OD�SRVLFLyQ�FHQLWDO�GH�LOXPLQDFLyQ��3RU�HOOR��SRGHPRV�DSUHFLDU�PHMRU�ODV�GLIHUHQFLDV�HQ�OD�ILJXUD���E��
GRQGH�HO�JDS�HIIHFW�WLHQH�XQD�PD\RU�LQFLGHQFLD��(Q�HVWH�FDVR�SRGHPRV�DSUHFLDU��WDQWR�SDUD�OD�FXELHUWD�GH�WULJR�FRPR�SDUD�
OD�GH�FHEDGD��HO�DXPHQWR�GH�OD�UHIOHFWLYLGDG�FXDQGR�DXPHQWD�HO�iQJXOR�GH�REVHUYDFLyQ�HQ�OD�GLVSHUVLyQ�KDFLD�DGHODQWH�
�3ODQR�3ULQFLSDO��FRPR�FRQVHFXHQFLD�GHO�JDS�HIIHFW��(Q�HO�3ODQR�2UWRJRQDO�WDPELpQ�SRGHPRV�DSUHFLDU�HVWH�HIHFWR��TXH�
HV�LQGHSHQGLHQWH�GHO�SODQR�GH�REVHUYDFLyQ��3RU�HO�FRQWUDULR��OD�VXSHUILFLH�GH�UHPRODFKD��FRQ�PX\�SRFD�YHUWLFDOLGDG��\�GH�
VXHOR� GHVQXGR� QR� PXHVWUDQ� HVWD� WHQGHQFLD� DVRFLDGD� DO� JDS� HIIHFW�� \� Vt� OD� WHQGHQFLD� LQYHUVD� DVRFLDGD� DO� EDFNVKDGRZ�
HIIHFW��TXH�VH�REVHUYD�SULQFLSDOPHQWH�HQ�HO�3ODQR�3ULQFLSDO��&RPR�FRQVHFXHQFLD�GH�HOOR��VH�SRQH�GH�PDQLILHVWR�FRPR�ODV�
GLIHUHQFLDV�HVWUXFWXUDOHV�DIHFWDQ�D� OD� IRUPD�GH� OD�6LJQDWXUD�'LUHFFLRQDO��GLIHUHQFLDV�TXH�VH�DFHQWXDUtDQ� LQFOXVR�PiV�VL�
WXYLpVHPRV�RWURV�WLSRV�GH�FXELHUWDV��FRPR�SRU�HMHPSOR�ERVTXH�\�PDWRUUDO��FRQ�/$,�\�)&9�VLPLODUHV�SHUR�FRQ�GLIHUHQWH�
HVWUXFWXUD�YHUWLFDO��'H�KHFKR��HVWD�QXHYD�6LJQDWXUD�'LUHFFLRQDO�KD�VLGR�XWLOL]DGD�FRQ�p[LWR�SDUD�PHMRUDU�FODVLILFDFLRQHV�
HQ�GLIHUHQWHV�HFRVLVWHPDV��%LFKHURQ�HW�DO��������6DQGPHLHU�DQG�'HHULQJ��������R�SDUD�HVWLPDU�HO�JUDGR�GH�DJUXSDPLHQWR�
\�OD�GHQVLGDG�IROLDU�HQ�ERVTXHV�ERUHDOHV��/DFD]H�HW�DO�����������

�

�



3URSLHGDGHV�ÏSWLFDV�

/DV� SURSLHGDGHV� ySWLFDV� GHVHPSHxDQ� XQ� SDSHO� IXQGDPHQWDO� HQ� OD� DQLVRWURStD� GH� OD� %5')� \�� FRQVHFXHQWHPHQWH�� QRV�
OOHYDQ� D� OD� QHFHVLGDG� GH� FDUDFWHUL]DU� HVSHFWUDOPHQWH� GLFKD� DQLVRWURStD�� 6L� DKRUD� REVHUYDPRV� SDUD� FDGD� VXSHUILFLH�
FRQMXQWDPHQWH�ODV�EDQGDV�����\�����QP�REVHUYDPRV�TXH��HQ�WRGRV�ORV�FDVRV��OD�6LJQDWXUD�'LUHFFLRQDO�HV�PiV�DQLVyWURSD�
HQ�HO� URMR�TXH�HQ�HO� LQIUDUURMR�FHUFDQR��(VWH�HIHFWR�RFXUUH�FRPR�FRQVHFXHQFLD�GH�XQ�EDFNVKDGRZ�HIIHFW�PiV�PDUFDGR�
FXDQGR�DXPHQWD�OD�DEVRUFLyQ�GH�UDGLDFLyQ��HQ�WRGRV�ORV�FDVRV�PD\RU�HQ�����TXH�HQ�����QP���(O�HIHFWR�FRQWUDULR�VXFHGH�
FXDQGR� DXPHQWD� OD� GLVSHUVLyQ� P~OWLSOH� GH� UDGLDFLyQ�� OR� TXH� GLVPLQX\H� HO� FRQWUDVWH� GH� VRPEUDV�� HYLGHQFLD� GH� XQD�
GLVPLQXFLyQ�GH�GLUHFFLRQHV�SULYLOHJLDGDV� HQ� OD� GLVSHUVLyQ�GH� UDGLDFLyQ��3RU� WDQWR�� HVSHUDPRV�TXH� OD�DQLVRWURStD�GH� OD�
%5')� SUHVHQWH� XQ� PD\RU� FRQWUDVWH� HVSHFWUDO� GRQGH� OR� H[KLED� OD� 6LJQDWXUD� (VSHFWUDO�� (VWR� VH� SXHGH� FRPSUREDU�
REVHUYDQGR�HO�FRPSRUWDPLHQWR�GH�OD�FXELHUWD�GH�WULJR��TXH�SUHVHQWD�XQ�JUDGR�GH�DQLVRWURStD�HQ�HO�3ODQR�3ULQFLSDO�KDVWD���
YHFHV� VXSHULRU� HQ� HO� URMR� TXH� HQ� HO� LQIUDUURMR�� /DV� FXELHUWDV� GH� FHEDGD� \� GH� VXHOR�� VRQ� ODV� TXH� SUHVHQWDQ� XQ�PHQRU�
FRQWUDVWH� HVSHFWUDO�� \� DVt� OR� PDQLILHVWD� VX� JUDGR� GH� DQLVRWURStD�� � 3RU� OR� WDQWR�� HV� FRQYHQLHQWH� FDUDFWHUL]DU� HO�
FRPSRUWDPLHQWR� GLUHFFLRQDO� HQ� DTXHOODV� UHJLRQHV� HVSHFWUDOHV� GRQGH� ODV� FXELHUWDV� YHJHWDOHV� SUHVHQWDQ� GLIHUHQWHV�
SURSLHGDGHV�ySWLFDV��(VWD�LQIOXHQFLD�FRQ�ODV�SURSLHGDGHV�ySWLFDV�GH�OD�6LJQDWXUD�'LUHFFLRQDO�SHUPLWH�GHILQLU�tQGLFHV�GH�
YHJHWDFLyQ�GH�PDQHUD�DQiORJD�D�FRPR�VH�GHILQHQ�GHVGH�HO�QDGLU��&DPDFKR�GH�&RFD�HW�DO�������G��

ÈQJXOR�&HQLWDO�GH�,OXPLQDFLyQ�

(O� iQJXOR� FHQLWDO� GH� LOXPLQDFLyQ� GHWHUPLQD� OD� GLVWULEXFLyQ� GHO� IOXMR� GH� UDGLDFLyQ� VREUH� OD� VXSHUILFLH��'H� HVWH�PRGR��
FXDQGR�HO� VRO� VH� VLW~D�FHUFD�GHO�FHQLW� �iQJXOR�SHTXHxR��� HO� IOXMR�GH� UDGLDFLyQ� LQFLGH�PiV�YHUWLFDOPHQWH� LUUDGLDQGR� ORV�
QLYHOHV� PiV� SURIXQGRV� GH� OD� FXELHUWD�� (Q� HO� FDVR� FRQWUDULR�� FXDQGR� HO� VRO� VH� VLW~D� FHUFD� GHO� KRUL]RQWH�� HO� IOXMR� GH�
UDGLDFLyQ� LQFLGH� REOLFXDPHQWH� IDYRUHFLHQGR� XQ� IXHUWH� JUDGLHQWH� GH� LQWHUFHSFLyQ� GH� OD� UDGLDFLyQ� SRU� OD� FXELHUWD�� (O�
UHVXOWDGR� HV� TXH� ORV� HVWUDWRV� VXSHULRUHV� VRQ�PiV� LUUDGLDGRV� TXH� ORV� LQIHULRUHV�� ORV� FXDOHV� TXHGDQ� HQVRPEUHFLGRV�� 3RU�
WDQWR�� HQ� JHQHUDO�� XQ� LQFUHPHQWR� HQ� HO� iQJXOR� GH� LOXPLQDFLyQ� DXPHQWD� OD� LQIOXHQFLD� WDQWR� GHO� JDS� HIIHFW� FRPR� GHO�
EDFNVKDGRZ�HIIHFW�\��GH�HVWH�PRGR��OD�DQLVRWURStD�GH�OD�%5')��(VWR�TXHGD�ELHQ�UHIOHMDGR�PHGLDQWH�HO�$1,;�TXH�HV��HQ�
WRGRV�ORV�FDVRV��VXSHULRU�HQ�ODV�LPiJHQHV�FRUUHVSRQGLHQWHV�DO�YXHOR�GH�OD�WDUGH��ILJXUD���E���3RU�RWUR�ODGR��HQ�HO�YXHOR�
GHO�PHGLRGtD�SRGHPRV�DSUHFLDU�TXH�QL�OD�FXELHUWD�GH�WULJR�QL�OD�GH�FHEDGD�SUHVHQWDQ�HO�WtSLFR�FRPSRUWDPLHQWR�DVRFLDGR�
FRQ�HO�JDS�HIIHFW�TXH�HVSHUDUtDPRV�HQ�HO�3ODQR�2UWRJRQDO�VLQR�TXH��SRU�HO�FRQWUDULR��HQ�YH]�GH�DXPHQWDU�OD�UHIOHFWLYLGDG�
D�iQJXORV�GH�REVHUYDFLyQ�DOHMDGRV�GHO�QDGLU��OD�UHIOHFWLYLGDG�GLVPLQX\H��(VWR�VH�FRPSUHQGH�GDGR�TXH��FXDQGR�HO�VRO�VH�
VLW~D�FHUFD�GHO�FHQLW��WRGRV�ORV�HVWUDWRV�GH�OD�FXELHUWD�YHJHWDO�HVWiQ�ELHQ�LUUDGLDGRV�\�HO�YDORU�GH�OD�UHIOHFWLYLGDG�DOUHGHGRU�
GHO�QDGLU�DXPHQWD��HQ�UHODFLyQ�DO�YDORU�TXH�WHQGUtD�VL�HO�iQJXOR�VRODU�IXHVH�HOHYDGR���3RU�HO�FRQWUDULR��DO�GHVSOD]DUQRV�GH�
OD� YHUWLFDO� FRPHQ]DPRV� D� REVHUYDU� HVWUDWRV� VXSHULRUHV� TXH� DKRUD� HVWiQ� PHQRV� LUUDGLDGRV�� GLVPLQX\HQGR� DVt� OD�
UHIOHFWLYLGDG�GH�OD�FXELHUWD��(VWH�HIHFWR�VH�DPSOLILFD�HQ�HO�FDVR�GH�XQD�FXELHUWD�YHUWLFDO�DELHUWD�FRPR�HV�OD�GH�UHPRODFKD��
HQ� HVWH� FDVR� OD� FRQWULEXFLyQ� GHO� VXHOR� HQ� HO� YLVLEOH� DXPHQWDUi� OD� GLIHUHQFLD� HQWUH� OD� REVHUYDFLyQ� YHUWLFDO� �GRQGH� OD�
FRQWULEXFLyQ� GH� VXHOR� DXPHQWD� OD� UHIOHFWLYLGDG�� \� OD� REVHUYDFLyQ� REOLFXD� �GRQGH� VH� REVHUYD� PD\RU� SURSRUFLyQ� GH�
YHJHWDFLyQ��PHQRV�EULOODQWH�TXH�HO�VXHOR�HQ�HO�YLVLEOH���(VWRV�UHVXOWDGRV�GHPXHVWUDQ�OD�LQIOXHQFLD�GHO�iQJXOR�FHQLWDO�GH�
LOXPLQDFLyQ�HQ�OD�DQLVRWURStD�GH�OD�%5')��\�GH�DKt�VX�XWLOLGDG�SDUD�OD�HVWLPDFLyQ�GH�SDUiPHWURV�ELRItVLFRV�GH�OD�FXELHUWD�
YHJHWDO���

�

&21&/86,21(6�

/D� %5')� GH� GLIHUHQWHV� VXSHUILFLHV� KD� VLGR� FDUDFWHUL]DGD� XWLOL]DQGR� YDULDV� VHFXHQFLDV� GH� LPiJHQHV� 32/'(5�� (O�
FRPSRUWDPLHQWR� DQLVyWURSR� GH� OD� %5')� GH� ODV� FXELHUWDV� YHJHWDOHV� YLHQH� GHWHUPLQDGR� SRU� WUHV� IDFWRUHV�� OD� HVWUXFWXUD�
WULGLPHQVLRQDO� GH� OD� FXELHUWD�� ODV� SURSLHGDGHV� ySWLFDV�GH� VXV� FRQVWLWX\HQWHV�\� HO� iQJXOR� FHQLWDO� GH� LOXPLQDFLyQ��(VWRV�
IDFWRUHV�JRELHUQDQ�OD�%5')�PHGLDQWH�GRV�PHFDQLVPRV�ItVLFRV��HO�JDS�HIIHFW�\�HO�EDFNVKDGRZ�HIIHFW����

��(O�JDS�HIIHFW�HV�FRQVHFXHQFLD�GH�OD�PD\RU�FDSDFLGDG�GH�SHQHWUDFLyQ�TXH�WHQHPRV�HQ�OD�REVHUYDFLyQ�YHUWLFDO��6X�HIHFWR�
HV�FDPELDU� OD�SURSRUFLyQ�GH�HOHPHQWRV�PDFURVFySLFRV�YLVWRV�SRU�HO�VHQVRU��SRU� OR�TXH�VHUi�WDQWR�PiV�HYLGHQWH�FXDQWR�
PD\RU� VHD� HO� iQJXOR� FHQLWDO� GH� REVHUYDFLyQ�� (V� XQ� HIHFWR� JHRPpWULFR� \�� SRU� WDQWR�� LQGHSHQGLHQWH� GHO� SODQR� GH�
REVHUYDFLyQ���

��(O�EDFNVKDGRZ�HIIHFW�HVWi�UHODFLRQDGR�FRQ�OD�H[LVWHQFLD�GH�GLUHFFLRQHV�SULYLOHJLDGDV�HQ�OD�GLVSHUVLyQ�GH�UDGLDFLyQ��SRU�
OR�TXH�GHWHUPLQD� OD� UDGLDQFLD� UHIOHMDGD�SRU� ORV� HOHPHQWRV�REVHUYDGRV��(V�XQ�HIHFWR�PX\�DVLPpWULFR� UHVSHFWR�DO�3ODQR�
2UWRJRQDO��VLHQGR�PD\RU�OD�UHIOHFWLYLGDG�FXDQGR�PiV�FHUFD�GH�OD�UHWURGLVSHUVLyQ�VH�UHDOL]D�OD�PHGLGD��6LQ�HPEDUJR��HO�
EDFNVKDGRZ�HIIHFW��HV�VLPpWULFR�UHVSHFWR�DO�3ODQR�3ULQFLSDO�OR�TXH�SURGXFH�TXH�OD�%5')�WDPELpQ�OR�VHD��

$Vt�� SRGHPRV� H[SOLFDU� FXDOLWDWLYDPHQWH� OD� DQLVRWURStD� GH� OD� %5')� DWHQGLHQGR� D� OD� LQIOXHQFLD� TXH� ORV� SDUiPHWURV�
HVWUXFWXUDOHV��SURSLHGDGHV�ySWLFDV�\�GHO�iQJXOR�FHQLWDO�GH�LOXPLQDFLyQ�WHQGUiQ�VREUH�HO�JDS�HIIHFW�\�HO�EDFNVKDGRZ�HIIHFW��
6H� KD� YLVWR� FODUDPHQWH�� TXH� FXDQWR� PiV� DFHQWXDGRV� VHDQ� GLFKRV� HIHFWRV�� WDQWR� PD\RU� HV� HO� JUDGR� GH� DQLVRWURStD�
REVHUYDGR� HQ� OD� %5')�� (O� VLJXLHQWH� FXDGUR� SUHVHQWD�� D� PRGR� GH� UHVXPHQ�� ORV� UDVJRV� PiV� GHVWDFDEOHV� HQ� ODV�
REVHUYDFLRQHV� UHDOL]DGDV�� GHVGH� XQ� SXQWR� GH� YLVWD� FXDOLWDWLYR�� 'HVGH� XQ� SXQWR� GH� YLVWD� FXDQWLWDWLYR�� HO� tQGLFH� GH�
DQLVRWURStD�KD�PRVWUDGR�WHQHU�XQ�UDQJR�GH�YDULDFLyQ�DGHFXDGR�SDUD�HO�FRQMXQWR�GH�GDWRV�TXH�DTXt�PDQHMDPRV��



)LQDOPHQWH�� OD�DQLVRWURStD�GH� OD�%5')�QRV�YD�D�SHUPLWLU�GHILQLU�XQD�QXHYD�VLJQDWXUD�GH� ODV�VXSHUILFLHV��D�SDUWLU�GH� OD�
YDULDFLyQ� DQJXODU� GHO�%5)�HQ�XQ�SODQR�GH�REVHUYDFLyQ�GDGR�� OODPDGD� OD�6LJQDWXUD�'LUHFFLRQDO��(VWD� QXHYD� VLJQDWXUD�
FRQWLHQH�LQIRUPDFLyQ�UHODFLRQDGD�FRQ�OD�HVWUXFWXUD�WULGLPHQVLRQDO�GH�OD�HVFHQD�DSRUWDQGR�DVt�LQIRUPDFLyQ�DGLFLRQDO�D�OD�
TXH�� WUDGLFLRQDOPHQWH�� REWHQtDPRV� GHVGH� HO� QDGLU�� SRU� OR� TXH� HVSHUDPRV� PHMRUDU� ODV� HVWLPDFLRQHV� GH� SDUiPHWURV�
ELRItVLFRV�GHVGH�WHOHGHWHFFLyQ��

�

�

�
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3DUiPHWURV�
(VWUXFWXUDOHV�

Â/D� RULHQWDFLyQ� HUHFWyILOD� �FRSDV�� KRMDV���
DXPHQWD� HO� EDFNVKDGRZ� HIIHFW� \� HO� JDS�
HIIHFW��
�
Â$� PD\RU� /$,� PD\RU� LQIOXHQFLD� GHO�
EDFNVKDGRZ�HIIHFW�\�HO�JDS�HIIHFW�
�
�

�

�

�

�

�

Â6XDYH� GHSHQGHQFLD� HVWUXFWXUDO� GH� OD�
DQLVRWURStD�GH�OD�%5')�

Â/D� SUHVHQFLD� GH� FODURV� DPSOLILFD� OD��
LQIOXHQFLD� GHO� *DS� HIIHFW�� $GHPiV�� OD�
SUR\HFFLyQ� GH� VRPEUDV� SRU� OD� YHJHWDFLyQ�
HQ� HO� VXHOR� DXPHQWD� OD� LQIOXHQFLD� GHO�
EDFNVKDGRZ�HIIHFW��3RU�HVR��
�
Â$�PD\RU�DOWXUD��PD\RU�HV�HO�HIHFWR�GHO�JDS�
HIIHF�

�
Â$� PD\RU� /$,� PD\RU� LQIOXHQFLD� GHO�
EDFNVKDGRZ�HIIHFW�\�GHO�JDS�HIIHFW�
�
Â$� PD\RU� UXJRVLGDG� GHO� VXHOR� PD\RU�
EDFNVKDGRZ�HIIHFW�

�

�
Â)XHUWH� GHSHQGHQFLD� HVWUXFWXUDO� GH� OD�
DQLVRWURStD�GH�OD�%5')�

�

�

�

3URSLHGDGHV�
ÏSWLFDV�

Â(Q� ODV� UHJLRQHV� HVSHFWUDOHV� FRQ� PD\RU�
DEVRUWLYLGDG��D]XO�\�URMR��HO�%DFNVKDGRZ�
HIIHFW�HV�PX\�LPSRUWDQWH�

Â(O� DXPHQWR� GH� OD� GLVSHUVLyQ� P~OWLSOH�
�,5&�� UHGXFH� OD� LQIOXHQFLD� GHO�
%DFNVKDGRZ� HIIHFW�� \� GRPLQD� HO� *DS�
HIIHFW���

�

�

�

Â)XHUWH� GHSHQGHQFLD� HVSHFWUDO� GH� OD�
DQLVRWURStD�GH�OD�%5')�

Â/D� YHJHWDFLyQ� VH� FRPSRUWD� FRPR� HQ� HO�
FDVR�GH�FXELHUWDV�FRQWLQXDV��

Â/RV� VXHORV� H[KLEHQ� XQ� PDUFDGR�
%DFNVKDGRZ� HIIHFW� HQ� WRGR� HO� LQWHUYDOR�
HVSHFWUDO� SRU� VX� QXOD� WUDQVPLVLYLGDG�� \� QR�
SUHVHQWDQ�*DS�HIIHFW���

Â3RU� WDQWR�� FXDQWR� PiV� GLVSHUVD� VHD� OD�
YHJHWDFLyQ�� PD\RU� LQIOXHQFLD� GHO�
%DFNVKDGRZ� HIIHFW� HQ� WRGDV� ODV� ORQJLWXGHV�
GH� RQGD�� \� PHQRU� OD� LQIOXHQFLD� GHO� *DS�
HIIHFW�HQ�HO�,5&��

Â)XHUWH� GHSHQGHQFLD� HVSHFWUDO� GH� OD�
DQLVRWURStD�GH�OD�%5')�

�

�

ÈQJXOR�&HQLWDO�
6RODU�

�

Â$� PD\RU� iQJXOR� VRODU� GH� LOXPLQDFLyQ��
PD\RU� LQIOXHQFLD� GHO� *DS� HIIHFW� \� GHO�
%DFNVKDGRZ�HIIHFW��

�

�

Â6XDYH� GHSHQGHQFLD� FRQ� HO� iQJXOR� GH�
LOXPLQDFLyQ� GH� OD� DQLVRWURStD� GH� OD�
%5')�

Â$� PD\RU� iQJXOR� VRODU� GH� LOXPLQDFLyQ��
PD\RU� LQIOXHQFLD� GHO� %DFNVKDGRZ� HIIHFW��
6LQ� HPEDUJR�� PHQRU� LQIOXHQFLD� GHO� *DS�
HIIHFW�� \D� TXH� GLVPLQX\H� OD� FRQWULEXFLyQ�
GHO�VXHOR�D�OD�UHIOHFWLYLGDG�GHO�QDGLU���

�

Â)XHUWH� GHSHQGHQFLD� FRQ� HO� iQJXOR� GH�
LOXPLQDFLyQ�GH�OD�DQLVRWURStD�GH�OD�%5')�

�

�
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%,&+(521��3��$1'�0��/(52<�� ��������%LGLUHFWLRQDO� UHIOHFWDQFH�GLVWULEXWLRQ� IXQFWLRQ� VLJQDWXUHV�RI�PDMRU�ELRPHV�
REVHUYHG�IURP�VSDFH��-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK����������������������
�
%5(21��)�0���9$1'(5%,/7��9���/(52<��0���%,&+(521��3���:$/7+$//��&�/��DQG�.$/6+29(1��-�(����������
(YLGHQFH� RI� +RW� 6SRW� 'LUHFWLRQDO� 6LJQDWXUHV� IURP� $LUERUQH� 32/'(5� 0HDVXUHPHQWV�� ,(((� 7UDQVDFWLRQV� RQ�
*HRVFLHQFH�DQG�5HPRWH�6HQVLQJ�������������������
�
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$3e1',&(��

7UDGLFLRQDOPHQWH�� OD� SUiFWLFD� FRP~Q� GH� ORV� FLHQWtILFRV� TXH� WUDEDMDEDQ� HQ� UDGLRPHWUtD� KDEtD� VLGR� H[SUHVDU� ODV�
SURSLHGDGHV� UHIOHFWDQWHV� GH� ORV� FXHUSRV� FRPR� OD� VXPD� GH� XQD� FRPSRQHQWH� HVSHFXODU� \� XQD� FRPSRQHQWH� GLIXVD��
1LFRGHPXV�HW�DO���������QRV�SUHVHQWDQ�XQD�IRUPD�DOWHUQDWLYD�GH�GHVFULELU�\�HVSHFLILFDU�ODV�SURSLHGDGHV�JHRPpWULFDV�GH�
OD� UHIOHFWLYLGDG� HQ� WpUPLQRV� GH� OD� GHQRPLQDGD� )XQFLyQ� GH� 'LVWULEXFLyQ� GH� 5HIOHFWLYLGDG� %LGLUHFFLRQDO�� %5')�
�%LGLUHFWLRQDO� 5HIOHFWDQFH� 'LVWULEXFWLRQ� )XQFWLRQ��� /D� %5')� HV� OD� PDJQLWXG� EiVLFD� SDUD� GHVFULELU� ODV� SURSLHGDGHV�
JHRPpWULFDV� UHIOHFWDQWHV� GH� ODV� VXSHUILFLHV�� 9HDPRV� FXiO� HV� VX� FRQH[LyQ� FRQ� OD� UDGLDQFLD��PDJQLWXG� IXQGDPHQWDO� HQ�
UDGLRPHWUtD��

6HD� XQ� IOXMR� GH� UDGLDFLyQ� LQFLGHQWH��GΦL�� GHVGH� XQD� GLUHFFLyQ� �θL�φL��� GHQWUR� GH� XQ� iQJXOR� VyOLGR�GωL��TXH� OOHJD� D� XQ�
HOHPHQWR�GH�iUHD�G$L�FHQWUDGR�HQ�HO�SXQWRV��[L�\L���/D�UDGLDQFLD�UHIOHMDGD�HQ�OD�GLUHFFLyQ��θU�φU��SRU�HO�SXQWR��[U�\U���G/U��
VHUi�SURSRUFLRQDO�DO�IOXMR�LQFLGHQWH�\��SRU�WDQWR��OD�SRGHPRV�HVFULELU�FRPR��

LU G6G/ Φ⋅= � � � ����������������������������������� � >$��@����

GRQGH��HQ�JHQHUDO��6�VHUi�IXQFLyQ�GH�WRGDV�ODV�GLUHFFLRQHV�\�SXQWRV�LQYROXFUDGRV�HQ�HO�SURFHVR��

�������� ��������� UUUULLLL \[\[66 φθφϑ= ������������������������������������������������������ ��������������>$��@�

VXV� GLPHQVLRQHV� VH� GHGXFHQ� GH� >$��@�� \� VRQ��P��VU���� HQ� HO� 6,�� (VWi� IXQFLyQ� EiVLFD� GH� SURSRUFLRQDOLGDG� VH� GHQRPLQD�
%665')��DFUyQLPR�GH�%LGLUHFWLRQDO�6FDWWHULQJ�6XUIDFH�5HIOHFWDQFH�'LVWULEXWLRQ�)XQFWLRQ��/D�IXQFLyQ�6�FRQWLHQH�WRGD�
OD� LQIRUPDFLyQ� DFHUFD� GH� FyPR� OD� VXSHUILFLH� SUREOHPD� GLVSHUVD� OD� UDGLDFLyQ� TXH� LQFLGH� VREUH� HOOD�� (V� XQD� SURSLHGDG�
LQWUtQVHFD�GH�OD�VXSHUILFLH�\��SRU�OR�WDQWR��QRV�YD�D�SHUPLWLU�REWHQHU�LQIRUPDFLyQ�GH�OD�PLVPD��

(VFRMDPRV� FRPR� SODQR� GH� UHIHUHQFLD� XQD� VXSHUILFLH� SODQD� TXH� UHSUHVHQWH� ODV� SURSLHGDGHV� UHIOHFWDQWHV� GH� OD�PXHVWUD��
3RGHPRV�FDOFXODU�OD�FRQWULEXFLyQ�D�OD�UDGLDQFLD�UHIOHMDGD�HQ�HO�SXQWR��[U�\U���GDGR�HO�IOXMR�LQFLGHQWH�HQ�OD�GLUHFFLyQ��θL� � φL���

�

LQWHJUDQGR�G/U���>$��@��VREUH�HO�iUHD�LUUDGLDGD�VH�REWLHQH��

∫∫ Φ==
LL $

LUUUULLLL
$

UUUUULLU 6G\[\[G/\[G/ ���������������� φθφθφθφθ ���������������������� � >$��@�

�\� WHQLHQGR� HQ� FXHQWD� FRPR� VH� UHODFLRQD� HO� IOXMR� LQFLGHQWH� FRQ� OD� LUUDGLDQFLD�� >$��@�� SRGHPRV� HVFULELU� OD� HFXDFLyQ�
DQWHULRU�FRPR��

∫⋅=
L$

LUUUULLLLLUUUULLU G$\[\[6G(\[G/ ���������������� φθφϑφθφθ ���������������������� � >$��@�

6L�DVXPLPRV�TXH�ODV�SURSLHGDGHV�GH�GLVSHUVLyQ�GH�OD�PXHVWUD�VRQ�XQLIRUPHV�D�OR�ODUJR�GHO�SODQR�GH�UHIHUHQFLD��HQWRQFHV�
OD�IXQFLyQ�6�QR�GHSHQGH�GH�OD�ORFDOL]DFLyQ�GHO�SXQWR�GH�REVHUYDFLyQ��SHUR�Vt�GH�G��VLHQGR�G�OD�GLVWDQFLD�UHODWLYD�HQWUH�ORV�
SXQWRV� �[U�� \U�� \� �[L�� \L��� TXH� GHWHUPLQDUi� OD� LUUDGLDQFLD� UHODWLYD� HQ� HO� SXQWR� �[U�� \U���(QWRQFHV�SRGHPRV� HVFULELU� >$��@�
FRPR��

����� UULLGLU IG(G/ φθφθ⋅= � ����������������������������������� � >$��@�

GRQGH��



∫=
L$

LUULLUULLG G$G6I ����������� φθφϑφθφϑ ������������������������������� � >$��@�

/D�HFXDFLyQ� >$��@�HV� OD�GHILQLFLyQ�PDWHPiWLFD�GH� OD�%5')��TXH�D�SDUWLU�GH�>$��@�VH�SXHGH�H[SUHVDU�HQ�IXQFLyQ�GH� OD�
UDGLDQFLD�\�GH�OD�LUUDGLDQFLD�FRPR�������

��������������� LLLLUULLUUULLG G((G/I φϑφθφϑφθφϑ = � �������������������� � >$��@�

/D�%5')�VH�SXHGH�HQWRQFHV�GHILQLU�FRPR�HO�FRFLHQWH�HQWUH� OD� UDGLDQFLD� UHIOHMDGD�SRU�XQLGDG�GH�iQJXOR�VyOLGR�HQ�XQD�
GHWHUPLQDGD� GLUHFFLyQ� \� OD� LUUDGLDQFLD� LQFLGHQWH� GHVGH� XQD� GLUHFFLyQ� HQ� SDUWLFXODU�� SDUD� HO� FRQMXQWR� GH� SRVLEOHV�
JHRPHWUtD��/D�%5')�HV�XQD�IXQFLyQ�FRQWLQXD�TXH�VH�H[SUHVD�HQ�>VU��@��

/D� H[SUHVLyQ� >$��@� LQGLFD� FyPR� SRGHPRV� FDUDFWHUL]DU� ODV� SURSLHGDGHV� UHIOHFWDQWHV� GH� ODV� � VXSHUILFLHV� PLGLHQGR� OD�
UDGLDQFLD�UHIOHMDGD�\�FRQRFLGD�R�FDOFXODGD�OD�LUUDGLDQFLD�LQFLGHQWH��/D�SHUWXUEDFLyQ�GHO�IOXMR�LQFLGHQWH�SURGXFLGD�SRU�OD�
VXSHUILFLH�SUREOHPD�HV� OR�TXH�QRV�SHUPLWH�LQIHULU�SURSLHGDGHV�GHO�FXHUSR�GLIXVRU��6LQ�HPEDUJR��OD�%5')�QR�VH�SXHGH�
PHGLU� GLUHFWDPHQWH� SXHVWR� TXH� ORV� HOHPHQWRV� GH� iQJXOR� VyOLGR� LQILQLWHVLPDOHV� QR� LQFOX\HQ� FDQWLGDGHV� PHGLEOHV� GH�
UDGLDFLyQ��1HFHVLWDPRV��SRU�WDQWR��XQD�H[SUHVLyQ�DOWHUQDWLYD�GH�OD�UHIOHFWLYLGDG�TXH�GH�FDELGD�D�ODV�GLIHUHQWHV�JHRPHWUtDV�
GH�REVHUYDFLyQ�H�LOXPLQDFLyQ��\�TXH�DO�PLVPR�WLHPSR�VHD�XQ�REVHUYDEOH�HQ�WHOHGHWHFFLyQ��

(VWH�REVHUYDEOH�TXH�EXVFDPRV�HV�HO�)DFWRU�GH�5HIOHFWLYLGDG�%LGLUHFFLRQDO�R�%5)� �%LGLUHFWLRQDO�5HIOHFWDQFH�)DFWRU���
TXH�VH�GHILQH�FRPR�OD�UD]yQ�HQWUH�HO�IOXMR�UHIOHMDGR�SRU�XQD�PXHVWUD�\�HO�TXH�VHUtD�UHIOHMDGR��HQ�ODV�PLVPDV�FRQGLFLRQHV�
JHRPpWULFDV��SRU�XQD�VXSHUILFLH�LGHDO��SHUIHFWDPHQWH�UHIOHFWDQWH�\�ODPEHUWLDQD��LUUDGLDGD�EDMR�LGpQWLFDV�FRQGLFLRQHV��(O�
IDFWRU� GH� UHIOHFWLYLGDG�ELGLUHFFLRQDO� �%5)�� FRQVWLWX\H�XQD� FDQWLGDG� IXQGDPHQWDO� HQ� UDGLRPHWUtD�\� WHOHGHWHFFLyQ��GDGR�
TXH� HVWD� VHUi� OD�PDJQLWXG�REVHUYDEOH�TXH�GHWHUPLQDUHPRV�D�SDUWLU�GH� OD� UDGLDQFLD�TXH� LQWHJUD�HO� FDPSR�GH�YLVLyQ�GHO�
GHWHFWRU��+D\�TXH�QRWDU�H[SUHVDPHQWH�TXH�HO�%5)�HV�HQ�UHDOLGDG�XQ�IDFWRU�ELFyQLFR�GH�UHIOHFWLYLGDG��GDGR�TXH�LQYROXFUD�
iQJXORV�VyOLGRV�H[WHQVRV���VL�ELHQ�HQ�OD�OLWHUDWXUD�DSDUHFH�GHILQLGR�FRPR�IDFWRU�ELGLUHFFLRQDO��KDFLHQGR�UHIHUHQFLD�D�ODV�
GRV�GLUHFFLRQHV�LQYROXFUDGDV�HQ�HO�SURFHVR����
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(V�GHFLU�DKRUD�SRGHPRV�REWHQHU�XQ�IDFWRU�DGLPHQVLRQDO�GH�UHIOHFWLYLGDG�HVSHFWUDO�ELGLUHFFLRQDO��HVWULFWDPHQWH�KDEODQGR�
GHEH�VHU�GHQRPLQDGR�ELFyQLFR��LQWHJUDQGR�VREUH�ORV�iQJXOR�VyOLGR�H[WHQVRV��FHQWUDGRV�HQ�ODV�GLUHFFLRQHV�GH�LOXPLQDFLyQ�
\�GH� UHIOH[LyQ�� \�TXH�GHSHQGHUi�GH�HVWDV�GLUHFFLRQHV��$�HIHFWRV�SUiFWLFRV�� OD�PHGLGD�EDMR�XQ�Q~PHUR�VXILFLHQWHPHQWH�
DPSOLR�GH�FRQILJXUDFLRQHV�JHRPpWULFDV�GLIHUHQWHV��QRV�SHUPLWH�FDUDFWHUL]DU�HO�SDWUyQ�GLUHFFLRQDO�GH�OD�GLVSHUVLyQ�GH�OD�
UDGLDFLyQ�R�%5')��

�

),*85$6�
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3LHV�GH�ILJXUDV��

)LJXUD� ��� *HRPHWUtD� LQYROXFUDGD� HQ� HO� SURFHVR� GH� DGTXLVLFLyQ� GHO� %5)�� 6H� GHILQH� OD� SRVLFLyQ� GH� OD� IXHQWH� \� GHO�
REVHUYDGRU�PHGLDQWH� ORV� iQJXORV� FHQLWDO� \� DFLPXWDO� GH� LQFLGHQFLD� �θL��φL�� \� GH� UHIOH[LyQ� �θU��φU�� UHVSHFWLYDPHQWH�� DVt�
FRPR� ORV� HOHPHQWR� GH� iQJXOR� VyOLGR� �GωL�� GωU�� TXH� FRQWLHQHQ� XQD� FDQWLGDG� PHGLEOH� GH� IOXMR� GH� UDGLDFLyQ�
HOHFWURPDJQpWLFD��

)LJXUD����7UD\HFWRULDV�GH�YXHOR� VREUH�HO� iUHD�GH�HVWXGLR�TXH�DSDUHFH�FRPR�XQ� UHFWiQJXOR��/D�HVWUHOOD�PDUFD�HO�SXQWR�
LQLFLDO� GH� DGTXLVLFLyQ� GH� GDWRV� \� ORV� GLDPDQWHV� OD� SRVLFLyQ� GHO� DYLyQ� FDGD� YH]� TXH� VH� UHJLVWUD� OD� EDQGD� ��� � �D��
&RQILJXUDFLyQ�����E��&RQILJXUDFLyQ����

)LJXUD����0DSD�GHO�Q~PHUR�GH�REVHUYDFLRQHV�32/'(5�HQ�OD�]RQD�GH�HVWXGLR���D��&RQILJXUDFLyQ�����E��&RQILJXUDFLyQ����



)LJXUD� ��� 5HIOHFWLYLGDG� HQ� OD� EDQGD� �� ����� QP��� iQJXOR� FHQLWDO� GH� REVHUYDFLyQ� \� iQJXOR� DFLPXWDO� GH� REVHUYDFLyQ��
FRUUHVSRQGLHQWHV�D���LPiJHQHV�32/'(5�GHO�YXHOR�HIHFWXDGR�HO���GH�-XQLR�GH�������

)LJXUD����*HRPHWUtD�GH�DGTXLVLFLyQ�32/'(5�FRUUHVSRQGLHQWH�DO�St[HO�FHQWUDO�GH�OD�SDUFHOD�GH�WULJR�HVWXGLDGD��HQ�EDQGD�
�������QP��SDUD�ODV�GRV�VHFXHQFLDV�HVWXGLDGDV���D��FRQILJXUDFLyQ����1RRQ��PHGLRGtD����E��&RQILJXUDFLyQ����3�0���WDUGH���
(O�GLDJUDPD�UHSUHVHQWD�iQJXORV�GH�REVHUYDFLyQ�KDVWD������GRQGH�KHPRV�UHSUHVHQWDGR�FtUFXORV�FDGD�������

)LJXUD� ��� 5HSUHVHQWDFLyQ� GH� OD� %5')� REWHQLGD� D� SDUWLU� GHO� FRQMXQWR� GH�PHGLGDV� %5)� ����� QP�� FX\D� JHRPHWUtD� GH�
DGTXLVLFLyQ� VH� UHSUHVHQWD� HQ� OD� ILJXUD� �� HQ� FRRUGHQDGDV� FDUWHVLDQDV�� ; θY� FRV� Φ�� < θY� VLQ� Φ�� FRQ� Φ ϕY�ϕL�� /D�
SUR\HFFLyQ�GH�OD�VXSHUILFLH�VREUH�HO�SODQR�;<�QRV�SHUPLWH�HVWXGLDU�OD�%5')�PHGLDQWH�FXUYDV�GH�QLYHO�TXH�IDFLOLWDUiQ�OD�
FRPSDUDFLyQ�H�LQWHUSUHWDFLyQ�GH�OD�%5')���

)LJXUD� ��� 5HSUHVHQWDFLyQ� GH� OD� %5')�PHGLDQWH� GLDJUDPDV� SRODUHV� TXH�PXHVWUDQ� HO� YDORU� GHO� %5)� HQ� IXQFLyQ� GH� OD�
JHRPHWUtD�GH�REVHUYDFLyQ��SDUD�GRV�ORQJLWXGHV�GH�RQGD������QP�\�����QP��\���iQJXORV�GH�LOXPLQDFLyQ�GLIHUHQWHV���D��
������E�������(O�GLDJUDPD�UHSUHVHQWD�iQJXORV�GH�REVHUYDFLyQ�KDVWD������GRQGH�KHPRV�UHSUHVHQWDGR�FtUFXORV�FDGD������/D�
HVWUHOOD� HQ� ORV� GLDJUDPDV� UHSUHVHQWD� OD� SRVLFLyQ�PHGLD� GHO� VRO� GXUDQWH� OD� DGTXLVLFLyQ�� ODV� FUXFHV�PDUFDQ� OD� SRVLFLyQ�
LQLFLDO�\�ILQDO�GHO�VRO���

)LJXUD����6LJQDWXUD�'LUHFFLRQDO�HQ�HO�3ODQR�3ULQFLSDO�\�HQ�HO�3ODQR�2UWRJRQDO��SDUD�GRV�ORQJLWXGHV�GH�RQGD������QP�\�
����QP��\���iQJXORV�GH�LOXPLQDFLyQ�GLIHUHQWHV��D��������E�������/D�HVWUHOOD�HQ�ORV�GLDJUDPDV�UHSUHVHQWD�OD�SRVLFLyQ�PHGLD�
GHO�VRO�GXUDQWH�OD�DGTXLVLFLyQ��ODV�FUXFHV�PDUFDQ�OD�SRVLFLyQ�LQLFLDO�\�ILQDO���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

),*85$���

�

�

�

�

�

�

�

�

�



�

�

�

�

�

�

�

�

�

�

),*85$����36��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�D�� �E��



),*85$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

),*85$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�D��������� �E����������

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

1~PHUR�GH�REVHUYDFLRQHV�



),*85$����SV��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

),*85$����36��

�

�

�

�

�

�

�

�

),*85$����-3*��

�

�

�

�

�

�

�

�

�D�� �E��

�D�� �E��



),*85$����36��

�

�

�

�

�D��



�

�

�

�

�E��



),*85$����36��

�

�

�������

�

�
�
�
�
�
�
�
�

�D��



�
�

�

�

�

�
�
�
�

�E��


