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GH� HVSHFLDOLVWDVb \� UHVLGHQWHV� GH� 3HGLDWU¯D� GH� &RVWD� 5LFD�
TXLHQHV�JX¯DQ�D�ORV�LQWHUQRV�XQLYHUVLWDULRV�JHQHUDGRUHV�GH
FRQWHQLGR�
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VHUH�UREHUWR#JPDLO�FRP
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(GLWRU
3HGLDWUD
�UHD�GH�6DOXG�7DODPDQFD
VDQWLDJR�EDWDOOD#JPDLO�FRP

'UD��*ORULDQD�/RU¯D
&KDYDUU¯D��0'�
(GLWRUD
3HGLDWUD�1HXPµORJD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
JORULDQDORULD#JPDLO�FRP

'U��0DQXHO�(��6RWR�
0DUW¯QH]��0'�06F�
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(YLGHQFLD
SHGL£WULFD�UHFLHQWH�
$EHUDU� $� HW� DO�� 8QD� JX¯D� SU£FWLFD� SDUD� HO� PDQHMR� GH� OD
KLSHUJOXFHPLD�LQGXFLGD�SRU�HVWHURLGHV�HQ�HO�KRVSLWDO�
)XVWL³DQD�$�HW�DO��$GKHUHQFLD�D� ODV�UHFRPHQGDFLRQHV�HQ�HO
WUDWDPLHQWR�GH�VHSVLV�SHGL£WULFD�HQ�ORV�VHUYLFLRV�GH�XUJHQFLDV
HQ�$P«ULFD�/DWLQD�
*LO�+�HW�DO��9HQWLODFLµQ�PHF£QLFD�QR�LQYDVLYD��
<RXVDI� $� HW� DO�� 7UDVWRUQRV� JDVWURLQWHVWLQDOHV� IXQFLRQDOHV
SHGL£WULFRV�HQ�XQ�VHUYLFLR�GH�HPHUJHQFLDV���
:HUDJDPD�.�HW�DO��(O� LPSDFWR�GH� ODV� SUXHEDV�GLDJQRVWLFDV
U£SLGDV� SDUD� SUHVHQWDFLRQHV� UHVSLUDWRULDV� SHGL£WULFDV� HQ
HPHUJHQFLDV��XQD�UHYLVLµQ�VLVWHP£WLFD��
ăXNDVLN� -� HW� DO��3URELµWLFR�PXOWLHVSHFLH�SDUD� OD� SUHYHQFLµQ
GH�OD�GLDUUHD�DVRFLDGD�DO�XVR�GH�DQWLELµWLFR�HQ�QL³RV��
%RHO� /� HW� DO�� 6RSRUWH� YHQWLODWRULD� QR� LQYDVLYR� HQ� UHFL«Q
QDFLGRV�SUHW«UPLQR��
'RQDOGVRQ� 6Ζ� HW� DO�� $VRFLDFLµQ� HQWUH� OD� H[SRVLFLµQ� DO
FRQWHQLGR�GHO�WDEDFR�HQ�UHGHV�VRFLDOHV�\�VX�FRQVXPR��
)LVFKHU�%�HW�DO��%URQTXLROLWLV� REOLWHUDQWH�SRVW� LQIHFFLRVD� HQ
QL³RV��
-RQHV� -'� HW� DO�� � 3RWHQFLDO� GH� OD� WHUDSLD� EDFWHULµIDJD� HQ� HO
WUDWDPLHQWR�GH�LQIHFFLRQHV�UHVSLUDWRULDV�SHGL£WULFDV�
0RFHOLQ�(�HW�DO��(O�LQIDQWH�VLELODQWH��3HUVSHFWLYD�GH�ORV�SD¯VHV
GH�LQJUHVRV�EDMRV�\�PHGLRV��
8UTXLKDUW� '� HW� DO�� � (YDOXDFLµQ� UHVSLUDWRULD� SUHRSHUDWRULD
SDUD�QL³RV�FRQ�GHIRUPLGDG�GH�OD�FROXPQD�
+DUORZ� $� HW� DO�� 8VR� GH� SURGXFWRV� RUDOHV� VDERUL]DGRV� GH
QLFRWLQD�OLEUHV�GH�WDEDFR�SRU�DGROHVFHQWHV��



'LVPLQX\HQ�OD�VHQVLELOLGDG�SHULI«ULFD�D�OD�LQVXOLQD��
$XPHQWDQ�OD�JOXFRQHRJ«QHVLV�KHS£WLFD��
'HVHQFDGHQDQ�UHVLVWHQFLD�D�OD�LQVXOLQD�D�QLYHO�GHO�PHWDEROLVPR�OLS¯GLFR�\�GHO�WHMLGR�DGLSRVR��
ΔQKLEHQ�OD�SURGXFFLµQ�\�VHFUHFLµQ�GH�LQVXOLQD�SDQFUH£WLFD��
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SURORQJDGR�FRQ�*&��
'LVWLQJXLU�HQWUH�GLDEHWHV�GH�QXHYD�DSDULFLµQ�\�'0�SUHH[LVWHQWH�HQ
XQD�VLWXDFLµQ�GH�KLSHUJOXFHPLD�WUDV�HO�LQLFLR�GH�*&��
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5HVXPLGR�SRU��'UD��9DOHULD�0ROLQD
6HJXUD�

0«GLFR�*HQHUDO�
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/RV�JOXFRFRUWLFRLGHV��*&���DJHQWHV�LQPXQRVXSUHVRUHV�\�DQWLLQIODPDWRULRV��VRQ�WUDWDPLHQWRV�IUHFXHQWHPHQWH�UHFRPHQGDGRV�\�D�PHQXGR�LQGLVSHQVDEOHV
HQ� GLYHUVDV� FRQGLFLRQHV� P«GLFDV�� 6LQ� HPEDUJR�� D� SHVDU� GH� VX� HILFDFLD�� HVWRV� FRQOOHYDQ� XQD� DPSOLD� YDULHGDG� GH� HIHFWRV� VHFXQGDULRV� OD� FXDO� DIHFWD
QHJDWLYDPHQWH�ORV�UHVXOWDGRV�GH�ORV�SDFLHQWHV��LQFOXLGD�OD�PRUWDOLGDG��
(VWD�UHYLVLµQ� WLHQH�HO�REMHWLYR�GH�UHVXPLU� OD�HYLGHQFLD�FO¯QLFD�GH�KLSHUJOXFHPLD� LQGXFLGD�SRU�HVWHURLGHV� �6Δ+*��SRU�VXV�VLJODV�HQ� LQJO«V��HQ� OD�DWHQFLµQ
KRVSLWDODULD��HO�HVWDEOHFLPLHQWR�GHO�GLDJQµVWLFR��ORV�SURFHGLPLHQWRV�GH�GLDJQµVWLFR�\�ODV�UHFRPHQGDFLRQHV�WHUDS«XWLFDV�

'9VM?�[��'@9ĭ

5HVXPLGR�SRU��'UD��&DPLOD�0ROLQD
6HJXUD�
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0D\RU�ULHVJR�GH
KLSHUJOXFHPLD�\
�GLDEHWHV�PHOOLWXV
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*OLFHPLD�HQ�HQ�D\XQDV�FRQILUPDGD�Ȳ����PJ�G/��
*OLFHPLD�Ȳ����PJ�G/��KUV�GHVSX«V�GH�OD�LQJHVWLµQ�GH���J�GH�JOXFRVD�HQ�XQD�SUXHED�GH�WROHUDQFLD�D�OD�JOXFRVD�RUDO��2*77��
+E$�F�Ȳ�������
*OXFHPLD�DOHDWRULD�Ȳ����PJ�G/��

/D� JOLFHPLD� HQ� D\XQDV� SXHGH� VHU� QRUPDO�� FXDQGR� ORV� *&� GH� DFFLµQ
FRUWD�R�LQWHUPHGLD�VH�DGPLQLVWUDQ�HQ�GRVLV�¼QLFDV�SRU�OD�PD³DQD��
$XVHQFLD� GH� KLSHUJOXFHPLD� GHVSX«V� GH� XQD� 2*77�� HVSHFLDOPHQWH
FXDQGR�VH� UHDOL]D�SRU� OD�PD³DQD�FXDQGR�HO�HIHFWR�GLDEHWRJ«QLFR�GH
ORV�*&�D¼Q�QR�HVW£�SUHVHQWH��
/D�+E$�F�SXHGH�SDVDU�GHVDSHUFLELGD�HQ�DTXHOORV�SDFLHQWHV�FRQ�LQLFLR
UHFLHQWH�GH�*&�\D�TXH� UHIOHMD� OD� VLWXDFLµQ�JOXF«PLFD�HQ� ODV�VHPDQDV
SUHYLDV�DO�PRPHQWR�GH�OD�PHGLFLµQ�
&RQGLFLRQHV� FRPR� OD� HQIHUPHGDG� UHQDO� FUµQLFD� R� ODV
KHPRJORELQRSDW¯DV��TXH�FRQ�IUHFXHQFLD�HVW£Q�SUHVHQWHV�HQ�SHUVRQDV
TXH�UHTXLHUHQ�HVWHURLGHV��DIHFWDQ�OD�FRQILDELOLGDG�GH�OD�+E$�F��
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&RQWUROHV�IUHFXHQWHV�GH�JOXFRVD�FDSLODU�HQ�DTXHOORV
SDFLHQWHV�TXH�UHFLEHQ�DOWDV�GRVLV�GH�*&��GHILQLGDV
FRPR�!����PJ�GH�SUHGQLVRORQD�R�HTXLYDOHQWH��
3RVWHULRUPHQWH�XWLOL]DU�XQ�YDORU�GH�JOXFRVD�DOHDWRULR
Ȳ����PJ�G/�SDUD�HVWDEOHFHU�HO�GLDJQµVWLFR�GH�6Δ+*��
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&RPSOLFDFLRQHV�LQIHFFLRVDV��
3HRUHV�UHVXOWDGRV�TXLU¼UJLFRV��
$XPHQWR�GH�OD�PRUWDOLGDG��
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6HJ¼Q� OD�$VRFLDFLµQ�(VWDGRXQLGHQVH�GH�'LDEHWHV� �$'$��� ORV�REMHWLYRV�GH�JOXFRVD�SDUD�SDFLHQWHV�FRQ�6Δ+*�QR�GLILHUHQ�GH�DTXHOORV�FRQ
FXDOTXLHU� RWUR� WLSR� GH� GLDEHWHV� \� GHEHQ� LQGLYLGXDOL]DUVH� GH� DFXHUGR� FRQ� IDFWRUHV� HVSHF¯ILFRV� FRPR� OD� HVSHUDQ]D� GH� YLGD�� ODV
FRPRUELOLGDGHV��HO�FXPSOLPLHQWR�GHO�SDFLHQWH�\�HO�ULHVJR�GH�KLSRJOXFHPLD��

5DQJR� REMHWLYR� GH� JOXFRVD� GH� ���� D� ���
PJ�G/� SDUD� OD� PD\RU¯D� GH� ORV� SDFLHQWHV
FU¯WLFRV�\�QR�FU¯WLFRV�

2EMHWLYRV� P£V� HVWULFWRV�� FRPR� ���Ȃ���
PJ�G/�� SXHGHQ� VHU� DSURSLDGRV� SDUD
SDFLHQWHV� VHOHFFLRQDGRV�� VL� HVWH� SXHGH
ORJUDUVH�VLQ�XQD�KLSRJOXFHPLD�UHOHYDQWH��

$XPHQWD�HO�ULHVJR�GH�KLSRJOLFHPLD�

(Q� SREODFLRQHV� HVSHF¯ILFDV� GH� SDFLHQWHV� �HQIHUPHGDG� LQFXUDEOH� FRQ� HVSHUDQ]D� GH� YLGD� FRUWD�� HGDG� DYDQ]DGD� \� FRPRUELOLGDGHV�
VXVFHSWLELOLGDG�D�OD�KLSRJOXFHPLD�\�FRQFLHQFLD�GLVPLQXLGD�GH�OD�KLSRJOXFHPLD���HO�REMHWLYR�SULQFLSDO�VHU£�HYLWDU� OD�KLSRJOXFHPLD�\� ORV
V¯QWRPDV�KLSHUJOXF«PLFRV�
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$+)�GH�'0�
$QWHFHGHQWH�GH�'0�JHVWDFLRQDO�
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2EHVLGDG��Δ0&�!���PJ�GO��
+LVWRULD�GH�KLSHUJOLFHPLD�FRQ�HVWHURLGHV�
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0RQLWRUHR�*OLF«PLFR�'LDE«WLFR
��YHFHV�G¯D

�$QWHV�GH�FDGD�FRPLGD�\�DO�DFRVWDUVH�

0RQLWRUHR�*OLF«PLFR�1R�GLDE«WLFR
���YH]�G¯D

�$QWHV�GHO�DOPXHU]R�R�����K�GHVSX«V�GHO
DOPXHU]R�R�DQWHV�GH�OD�FHQD���
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*OXFRVD�SUHSUDQGLDO�!����PJ�GO�R�SRVSUDQGLDO�!�����PJ�GO�UHSHWLGDPHQWH��
6H�GHEH�UHDOL]DU�XQD�LQWHQVLILFDFLµQ�JUDGXDO�GH�OD�WHUDSLD�DQWLKLSHUJOXFHPLDQWH�\�XQD�UHHYDOXDFLµQ�IUHFXHQWH�HQ�6Δ+*�
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7RPDGR�\�PRGLILFDGR�GH�$EHUUHU�)��

*OXFRVD�HQWUH����PJ�GO������PJ�GO

0RQLWRUHR�SHULµGLFR
GHO�SHUILO�JOXF«PLFR��

1R�FULWLFDPHQWH�HQIHUPR�� &ULWLFDPHQWH�HQIHUPR��

&RQVLGHUDU�DQWLGLDE«WLFRV
RUDOHV��''3��

ΖQVXOLQD�Ζ9

8&Δ
3UH�LQWUDRSHUDWRULR
ΔQIHFFLµQ�JUDYH
(&2*�!����
&RPRELOLGDGHV�
1XWULFLRQ�SDUHQWHUDO
3DFLHQWHV�VHGDGRV��

���8Δ�GH�LQVXOLQD�GH�DFFLµQ�U£SLGD
�����PO�GH�FORUXUR�GH�VRGLR��������
D�XQD�GRVLV�LQLFLDO�GH�����8Δ�NJ�K���

7UDVODSH�D�ΖQVXOLQD�6&

ΖQVXOLQD� EDVDO� ���� GH� OD� GRVLV� GH
LQVXOLQD�Δ9�GH�ODV����K�SUHYLDV��
$SOLFDU�OD�LQVXOLQD�EDVDO��K�DQWHV�GH�OD
VXVSHQVLµQ� GH� OD� LQVXOLQD� Δ9� SDUD
SUHYHQLU�OD�KLSHUJOXFHPLD�GH�UHERWH�R
OD�DFLGRVLV��
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��

ΖQVXOLQD�
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ΖQVXOLQD�GH�DFFLµQ�U£SLGD
�����8O�NJ���

ΔQ\HFWDUVH�HQ�HO�PRPHQWR�R�SRFR�GHVSX«V
GH�OD�DGPLQLVWUDFLµQ�GHO�*&��
'DGR� D� OD� GRVLV� XVXDOPHQWH� XWLOL]DGD� GH
KLGURFRUWLVRQD��%Δ'�7Δ'���VH�UHFRPLHQGD�OD
DGPLQLVWUDFLµQ� GH� P¼OWLSOHV� GRVLV� GH
LQVXOLQD� GH� DFFLµQ� U£SLGD� VHJ¼Q� HO
HVTXHPD� HVWDEOHFLGR� SDUD� PHMRUDU� HO
FRQWURO�JOXF«PLFR�
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LQVXOLQD�SURJUDPDGD�
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$JUHJDU� LQVXOLQD� EDVDO
FRPR�HQ�HO�HVTXHPD�%�
R� FDPELDU� D� LQVXOLQD
SUHPH]FODGD�XQD�YH]�DO
G¯D� FRQ� XQ� EROR� GH�
�PD\RU�SURSRUFLµQ���
�

$JUHJDU� LQVXOLQD� GH�
�DFFLµQ�U£SLGD�FRPR�HQ�HO
HVTXHPD� $� R� FDPELDU� D
LQVXOLQD� SUHPH]FODGD� XQD
YH]�DO�G¯D� FRQ�XQ�EROR�GH�
�PD\RU�SURSRUFLµQ���
�

$JUHJDU� LQVXOLQD� GH�
�DFFLµQ�U£SLGD�FRPR�HQ�HO
HVTXHPD� $� R� FDPELDU� D
LQVXOLQD� SUHPH]FODGD� XQD
YH]�DO�G¯D� FRQ�XQ�EROR�GH�
�PD\RU�SURSRUFLµQ���
�

/RV�UHTXHULPLHQWRV�GH�LQVXOLQD�VRQ�GRVLV�GHSHQGLHQWH�GH�ORV�*&��SRU�WDQWR��OD�UHGXFFLµQ�GH�ORV�*&�VXHOH�HVWDU�UHODFLRQDGD�FRQ�XQD�PHMRUD�GH�OD�JOXFHPLD��
(VWH�DOJRULWPR�QR�HV�Y£OLGR�SDUD�SDFLHQWH�FRQ�'0��SUHH[LVWHQWH��

[È¶ĭ��ĭ!�ĭ�°ĭ�8÷ċĭM��¶¯�°�u��¶°�ÈĭÁuÄuĭ�©ĭu¥ÓÈÎ�ĭ��ĭ�°ÈÓ©�°uĭ
ΔQWHQVLILFDU�OD�PRQLWRUL]DFLµQ�GH�OD�JOXFRVD�DO�LQLFLDU�HO�WUDWDPLHQWR�FRQ�*&��\D�TXH�FDEH�HVSHUDU�XQ�GHWHULRUR�GHO�FRQWURO�JOXF«PLFR���

%��Ä¶�¶ÄÎ�È¶°u $XPHQWDU�OD�LQVXOLQD�GH�DFFLµQ�U£SLGD�HQ�HO�PRPHQWR�GH�OD�DGPLQLVWUDFLµQ�GHO�*&��
$GPLQLVWUDU�XQD�GRVLV�FRUUHFWRUD�GH�LQVXOLQD�GH�DFFLµQ�U£SLGD�HQ�FDVR�GH�KLSHUJOXFHPLD�SHUVLVWHQWH�GHVSX«V�GH�����K��FXDQGR�OD
DFFLµQ�GH�OD�LQVXOLQD�GH�DFFLµQ�U£SLGD�KD\D�GLVPLQXLGR�

JÄ��°�È¶©¶°u $XPHQWR�FDXWHORVR�HQ�OD�GRVLV�GLDULD�WRWDO�GH�LQVXOLQD��7''��GH�DFXHUGR�FRQ�OD�GRVLV�GH�SUHGQLVRORQD��3(���
3(�GH����PJ� ������GH�DXPHQWR�HQ�7''�
3(�GH����PJ� ������GH�DXPHQWR�HQ�7''�
3(�GH����PJ� ������GH�DXPHQWR�HQ�7''

(QIRTXH�$�ȃ!�$XPHQWDU�OD�GRVLV�GH�LQVXOLQD�GH�DFFLµQ�U£SLGD�HQ�HO�PRPHQWR�GH�OD�DGPLQLVWUDFLµQ�GHO�*&��
(QIRTXH� %�ȃ!� 7HUDSLD� SUHH[LVWHQWH� FRQ� LQVXOLQD� EDVDO� GH� DFFLµQ� LQWHUPHGLD� �13+� R� 'HWHPLU��ȃ!� $XPHQWDU� OD� GRVLV� HQ� HO� PRPHQWR� GH� OD
DGPLQLVWUDFLµQ�GH�*&�
(QIRTXH�&�ȃ!�7HUDSLD�SUHH[LVWHQWH�FRQ�LQVXOLQDV�EDVDOHV�GH�DFFLµQ�SURORQJDGD��*ODUJLQD�R�'HJOXGHF��ȃ!�(QIRTXH�$��

(Q�HO�FDVR�GH�WUDWDPLHQWR�D�ODUJR�SOD]R�FRQ�*&��ORV�SDFLHQWHV�SRGU¯DQ�EHQHILFLDUVH�P£V�GH�XQ�FDPELR�D�LQVXOLQDV�EDVDOHV�GH�DFFLµQ�LQWHUPHGLD�

��ãu¯�ÎuÈ¶°u $MXVWDU�OD�GRVLV�GLDULD�WRWDO�GH�LQVXOLQD�EDVDO�GH�DFXHUGR�FRQ�OD�GRVLV�GH�*&��

(GXFDU�DO�SDFLHQWH�VREUH�OD�QDWXUDOH]D�GHO�6Δ+*�\�VREUH�ORV�V¯QWRPDV�KLSHUJOXF«PLFRV�H�KLSRJOXF«PLFRV�
3URSRUFLRQDU�DFFHVR�D�XQ�JOXFµPHWUR��\�DFRQVHMDU�DO�SDFLHQWH�VREUH�FµPR�OOHYDU�XQ�GLDULR�GH�JOXFRVD��
ΔQVWUXLU�D�ORV�SDFLHQWHV�HQ�HO�XVR�GH�LQVXOLQD��VL�HV�QHFHVDULR��
3URSRUFLRQDU�REMHWLYRV�GH�JOXFRVD�LQGLYLGXDOHV��SODQHV�GH�WHUDSLD�\�HVTXHPDV�SDUD�DXWRDMXVWH��LQFOXLGRV�ORV�FDPELRV�HQ�OD�GRVLV�GH�*&�
2IUHFHU�DO�SDFLHQWH�SRVLELOLGDGHV�GH�FRQWDFWR�IUHFXHQWH�FRQ�HO�SHUVRQDO�GHO�KRVSLWDO�\�R�RUJDQL]DU�YLVLWDV�DPEXODWRULDV��HVSHFLDOPHQWH�FXDQGR�HO
6Δ+*�QR�HVW£�VXILFLHQWHPHQWH�FRQWURODGR�
5HFRPHQGDU�HYDOXDU�+E$�F�SHUR�FRQVLGHUDU�OD�H[SUHVLYLGDG�OLPLWDGD��
(QWUHJDU�ODV�UHVSRQVDELOLGDGHV�GH�6Δ+*�DO�P«GLFR�GH�FDEHFHUD�D�FDUJR��



7LSR�GH�HVWXGLR��HVWXGLR�WUDQVYHUVDO�SURVSHFWLYR�PXOWLF«QWULFR��
)HFKD��2FWXEUH��������-XQLR������
/XJDU�����GHSDUWDPHQWRV�GH�(PHUJHQFLDV�3HGL£WULFDV�GH�FHQWURV�GH�DWHQFLµQ�WHUFLDULD�HQ�$P«ULFD�/DWLQD�������������������������������������������
'DWRV�UHFROHFWDGRV��FDUDFWHU¯VWLFDV�GHPRJU£ILFDV��FRPRUELOLGDGHV�\�IDFWRUHV�GH�ULHVJR�SDUD�HO�GHVDUUROOR�GH�VHSVLV��IXHQWH�GH�LQIHFFLµQ�
PDQLIHVWDFLRQHV�FO¯QLFDV�GH�VHSVLV�\�HYROXFLµQ�

$GPLQLVWUDFLµQ�GH�YDVRSUHVRUHV�HQ�
FDVRV�GH�VKRFN�UHIUDFWDULR�D�IOXLGRV

/D�VHSVLV� HV�XQR�GH� ORV�SUREOHPDV�GH� DWHQFLµQ�P«GLFD�P£V�XUJHQWHV� HQ� WRGR�HO�PXQGR�� /DV�JX¯DV� SDUD� VX� LGHQWLILFDFLµQ�\� WUDWDPLHQWR
WHPSUDQR�VRQ�HVHQFLDOHV�SDUD�GLVPLQXLU�OD�PRUELPRUWDOLGDG��
$XQTXH�DOJXQRV�HVWXGLRV�KDQ�HYDOXDGR�HO�PDQHMR�GH�OD�VHSVLV�HQ�ODV�XQLGDGHV�GH�FXLGDGRV�LQWHQVLYRV�SHGL£WULFRV��VROR�XQRV�SRFRV�VH�KDQ�UHDOL]R
H[FOXVLYDPHQWH�HQ� ORV�VHUYLFLRV�GH�XUJHQFLDV�SHGL£WULFDV�� GRQGH� OD�PD\RU¯D�GH� ORV�QL³RV� FRQ� VHSVLV�GHEHQ� VHU�GLDJQRVWLFDGRV� \� UHFLELU
DWHQFLµQ�LQLFLDO�
/DV�UHFRPHQGDFLRQHV�LQWHUQDFLRQDOHV�DFWXDOHV�SDUD�HO�PDQHMR�GH� OD�VHSVLV�\�HO�VKRFN�V«SWLFR�HQ�QL³RV�HQ� OD�SULPHUD�KRUD� HVWDEOHFHQ� OR
VLJXLHQWH�

5HFRSLODU� GDWRV� VREUH� OD� HSLGHPLRORJ¯D� GHO� VKRFN� V«SWLFR� SHGL£WULFR� HQ� ORV� VHUYLFLR� GH� XUJHQFLDV� \� HYDOXDU� HO� FXPSOLPLHQWR� GH� ODV
UHFRPHQGDFLRQHV�SDUD�VX�PDQHMR�HQ�OD�SULPHUD�KRUD�

5HVXPLGR�SRU��7DOL�*UXQKDXV�/XEHOVNL
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('

�WDOLJO#KRWPDLO�FRP�
�
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)XVWL³DQD��$���<RFN�&RUUDOHV��$���&DVVRQ��1���*DOYLV��/���ΔUDPDLQ��5���/DJR��3�������	�.RKQ�/RQFDULFD��*����������$GKHUHQFH�WR�3HGLDWULF�6HSVLV�7UHDWPHQW�5HFRPPHQGDWLRQV�DW
(PHUJHQF\�'HSDUWPHQWV��$�0XOWLFHQWHU�6WXG\�LQ�/DWLQ�$PHULFD��3HGLDWULF�(PHUJHQF\�&DUH���������H�����H������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������3(&�������������������
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ûĭ8'9 ùöĭ8'9 üöĭ8'9&RORFDFLµQ�GH�SULPHU�DFFHVR�YDVFXODU $GPLQLVWUDFLµQ�GH�IOXLGRV $GPLQLVWUDFLµQ�GH�DQWLELµWLFRV�

$GPLVLµQ�D
VDOD�GH�VKRFN

Q �����QL³RV�
(GDG�PHGLD�����D³RV�
����KRPEUHV�
����FRQ�FRPRUELOLGDGHV�
���� FRQ� IDFWRUHV� GH� ULHVJR� SDUD� HO� GHVDUUROOR� GH
VHSVLV�

����FRQ�PDQLIHVWDFLRQHV�FO¯QLFDV�GH�VKRFN�IU¯R�
����FRQ�PDQLIHVWDFLRQHV�FO¯QLFDV�GH�VKRFN�FDOLHQWH�
����FRQ�KLSRWHQVLµQ�D�OD�KRUD�GH�DGPLVLµQ�
����FRQ�DOWHUDFLµQ�GH�OD�FRQVFLHQFLD��
���� FRQ� IXHQWH� GH� LQIHFFLµQ� ����� JDVWURLQWHVWLQDO� \� ���
UHVSLUDWRULD��

����FRQ� Y¯D�SHULI«ULFD� FRPR�DFFHVR� LQLFLDO� �PHGLDQD�GH
WLHPSR�GH�FRORFDFLµQ�����PLQXWRV��
ΔQIXVLµQ� GH� IOXLGRV� HQ� XQD� PHGLDQD� GH� WLHPSR� GH� ��
PLQXWRV��
ΔQIXVLµQ�GH�DQWLELµWLFRV�HQ�XQD�PHGLDQD�GH�WLHPSR�GH���
PLQXWRV��
���� FRQ� UHVSXHVWD� LQVXILFLHQWH� D� IOXLGRV� UHTXLULHQGR
YDVRSUHVRUHV��PHGLDQD�GH�WLHPSR�GH�LQLFLR����PLQXWRV��

(O� UHWUDVR� HQ� OD� LQIXVLµQ� GH� I£UPDFRV� YDVRDFWLYRV� IXH
VLJQLILFDWLYDPHQWH� PD\RU� FXDQGR� VH� FRORFµ� XQD� Y¯D� FHQWUDO� HQ
FRPSDUDFLµQ� FRQ� XQD� Y¯D� SHULI«ULFD� �PHGLDQD� GH� WLHPSR� ���
PLQXWRV�YV����PLQXWRV�UHVSHFWLYDPHQWH���
/D�DGKHUHQFLD�D�WRGDV�ODV�UHFRPHQGDFLRQHV�VH�ORJUµ�HQ�HO�����
/D�PRUWDOLGDG�IXH�GHO�����
6H� HQFRQWUµ� DVRFLDFLµQ� HQWUH� PRUWDOLGDG� H� KLSRWHQVLµQ� DO
LQJUHVR��������FRQ�KLSRWHQVLµQ�YV������VLQ�KLSRWHQVLµQ���

3'8'V�9V�Q

�?9�3[Q'?9�Q
6H�HQFRQWUµ�SRFD�DGKHUHQFLD�D�ODV�UHFRPHQGDFLRQHV�LQWHUQDFLRQDOHV�DFWXDOHV�SDUD�HO�WUDWDPLHQWR�GH�OD�VHSVLV�SHGL£WULFD�HQ�OD
SULPHUD�KRUD�HQ�ORV�VHUYLFLRV�GH�HPHUJHQFLDV�GH�KRVSLWDOHV�GH�WHUFHU�QLYHO�HQ�$P«ULFD�/DWLQD�
(VWRV�KDOOD]JRV�PXHVWUDQ�OD�QHFHVLGDG�GH�DXPHQWDU�HO�HVIXHU]R�SDUD�PHMRUDU�HO�FXPSOLPLHQWR�GH�ORV�SURWRFRORV�FRQ�HO�REMHWLYR�GH
GLVPLQXLU�OD�PRUELPRUWDOLGDG�UHODFLRQDGD�FRQ�VHSVLV�

$O�VHU�HO�HVWXGLR�HQ�KRVSLWDOHV�GH�WHUFHU�QLYHO�ORV�GDWRV�UHFROHFWDGRV�SRGU¯DQ�QR�VHU������UHSUHVHQWDWLYRV�GH�OD�SREODFLµQ�WRWDO�GH�QL³RV
ODWLQRDPHULFDQRV��
$O�WHQHU�ORV�KRVSLWDOHV�GH�WHUFHU�QLYHO�PD\RU�FDQWLGDG�GH�UHFXUVRV�OD�PRUWDOLGDG�SRGU¯D�QR�VHU�UHSUHVHQWDWLYD�GH�OD�VLWXDFLµQ�DFWXDO�GH�OD�PD\RU¯D
GH�ORV�KRVSLWDOHV�HQ�$P«ULFD�/DWLQD�
'XUDQWH�HO�HVWXGLR�LQLFLµ�OD�SDQGHPLD�SRU�&29Δ'�����GLVPLQX\HQGR�QRWDEOHPHQWH�HO�Q¼PHUR�GH�SDFLHQWHV�TXH�DFXGLHURQ�D�ORV�VHUYLFLRV�GH
HPHUJHQFLDV�

(O�UHWUDVR�HQ�HO�WUDWDPLHQWR�HPSHRUD�HO�SURQµVWLFR�\�DXPHQWD�OD�PRUWDOLGDG

https://doi.org/10.1016/S0140-6736(20)30213-0


É1sUi�"U|s�q1"�sU"��s{�UsÉ�¤UÉ�
*RJWLJSH^�2JINHNSJ�(QNSNHX�TK�3TWYM�&RJWNHF
&79�(:14�)*�7*;.8.�3
+JHMF�IJ�UZGQNHFHN·S�����IJ�OZQNT�IJ�����
7J[NXFIT�UTW��&IWNFSF�>THP�(TWWFQJX��2)��28H

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
*LOO��+���	�0DUFROLQL��(����������1RQLQYDVLYH�0HFKDQLFDO�9HQWLODWLRQ��(PHUJHQF\�0HGLFLQH�&OLQLFV�2I�1RUWK�$PHULFD�����������������
KWWSV���GRL�RUJ���������M�HPF������������

6LHPSUH� VH� GHEH� SHQVDU� HQ� HVWD� PRGDOLGDG� WHPSUDQR� HQ� HO� FXUVR� GH� OD
HQIHUPHGDG��DQWHV�GH�TXH�HO�SDFLHQWH�HVW«�VHYHUDPHQWH�DFLGµWLFR�R�FRQ�HVWDGR
PHQWDO�DOWHUDGR��
(O�SDFLHQWH�GHEH�WHQHU�XQ�DGHFXDGR�HVWDGR�PHQWDO�TXH�OH�SHUPLWD�SURWHJHU�OD
Y¯D�D«UHD�GH�VHFUHFLRQHV�R�YµPLWRV��6L�VH�DSOLFD�WHPSUDQDPHQWH��SXHGH�HYLWDUVH
OD�LQWXEDFLµQ�HQGRWUDTXHDO��
&XDOTXLHU� SDFLHQWH� FDQGLGDWR� SDUD� LQWXEDFLµQ� HQGRWUDTXHDO� GHEH
FRQVLGHUDUVH�SDUD�91Ζ��\D�TXH�HVWR�SXHGH�PHMRUDU�OD�ILVLRORJ¯D�GHO�SDFLHQWH�\
HYLWDU�OD�QHFHVLGDG�GH�OD�LQWXEDFLµQ��
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¥¢�rp����£���X

/D�YHQWLODFLµQ�PHF£QLFD�QR�LQYDVLYD��91Δ��HV�XQ�FRQFHSWR�UHODWLYDPHQWH�QXHYR�TXH�DFWXDOPHQWH�VH�XVD�FRQ�EDVWDQWH�IUHFXHQFLD�HQ�ORV�GHSDUWDPHQWRV
GH�HPHUJHQFLDV�SDUD�SDFLHQWHV�FRQ�H[DFHUEDFLRQHV�GH�HQIHUPHGDG�SXOPRQDU�FUµQLFD��HGHPD�SXOPRQDU�FDUGLRJ«QLFR�\�P£V�UHFLHQWHPHQWH��&29Δ'�
���FRQ�KLSR[HPLD�\�IDOOD�YHQWLODWRULD��
(O�EHQHILFLR�P£V�LPSRUWDQWH�GH�OD�91Δ�HV�HYLWDU�ODV�FRPSOLFDFLRQHV�GH�OD�LQWXEDFLµQ��TXH�LQFOX\HQ�OD�QHXPRQ¯D�DVRFLDGD�DO�YHQWLODGRU��VLQXVLWLV��GHOLULXP
GHO�SDFLHQWH�FU¯WLFR�\�PLRSDW¯D�GH�OD�HQIHUPHGDG�FU¯WLFD��(VWD�PRGDOLGDG�WDPEL«Q�SHUPLWH�DO�SDFLHQWH�FRPXQLFDUVH��PDQWHQHU�OD�DOLPHQWDFLµQ�HQWHUDO�\
HYLWDU�ORV�ULHVJRV�GH�OD�VHGDFLµQ��

¥¢�rp������£���X

�����

£���¢£¢�����¢�|�¢£�

3DUR� UHVSLUDWRULR�� LQFDSDFLGDG� SDUD
DMXVWDU� OD� P£VFDUD� DGHFXDGDPHQWH�
SDFLHQWH� QR�SURWHJH� Y¯D� D«UHD� R� WUDXPD
IDFLDO��

/D� ILVLRORJ¯D� SUHVLµQ� SRVLWLYD� FRQWLQXD� GH� ODV� Y¯DV� D«UHDV� �&3$3�� HV� SURYHHU� SUHVLµQ� SRVLWLYD� FRQWLQXD� D
WUDY«V�GH�XQ�FLUFXLWR�FHUUDGR�TXH�DXPHQWD� OD�FDSDFLGDG�UHVLGXDO�IXQFLRQDO��(VWD�SUHVLµQ�SHUPLWH�UHFOXWDU
DOY«RORV� HQ� SDFLHQWHV� FRQ� DWHOHFWDVLD� \� SUHYLHQH� HO� FRODSVR� DOYHRODU�� PLHQWUDV� GLVPLQX\H� HO� WUDEDMR
UHVSLUDWRULR��(O�&3$3�HV�VLPLODU�D�OD�SUHVLµQ�HVSLUDWRULD�SRVLWLYD��3((3��HQ�HO�SDFLHQWH�LQWXEDGR�\�YHQWLODGR�
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J

)XQFLRQD� DO� EULQGDQGR� VRSRUWH� LQVSLUDWRULR� GXUDQWH� OD� IDVH� LQVSLUDWRULD� GHO� SDFLHQWH�� PDQWHQLHQGR� XQD
SUHVLµQ� SRVLWLYD� FRQVWDQWH� HQ� OD� Y¯D� D«UHD� \� XQD� SUHVLµQ� SRVLWLYD� SUHGHWHUPLQDGD� GXUDQWH� OD� IDVH
HVSLUDWRULD�� OR�TXH�SURYHH�HO�PLVPR�VRSRUWH�FRPR�HO�&3$3�R� OD�3((3��&RQ�HVWR��VH�FUHD�XQ�JUDGLHQWH�GH
SUHVLµQ�� OD�GLIHUHQFLD�HQWUH� OD�SUHVLµQ�LQVSLUDWRULD�SRVLWLYD�GH�OD�Y¯D�D«UHD�\� OD�SUHVLµQ�HVSLUDWRULD�SRVLWLYD
TXH� DVLVWH� FRQ� OD� YHQWLODFLµQ� \� SHUPLWH� XQD� PHMRU¯D� GH� OD� R[LJHQDFLµQ�� $XQTXH� HO� &3$3� HV� ¼WLO� HQ
LQVXILFLHQFLD�UHVSLUDWRULD�KLSR[«PLFD��HO�%L3$3�SXHGH�VHU�GH�D\XGD�HQ�DPERV��VLHQGR�¼WLO�HQ�SDFLHQWHV�FRQ
H[DFHUEDFLµQ�GH�(32&��
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6H�GHEH�FRQVLGHUDU�%L3$3�HQ�HO�FRQWH[WR�GH�SDFLHQWHV�FRQ�H[DFHUEDFLµQ�GH�(32&�FXDQGR�OD�3D&2��HV�PD\RU�D���PP+J��S+�PHQRU�GH������\�OD�)5
PD\RU�D�������USP��HQ�DGXOWRV���
/RV� SDFLHQWHV� FRQ� H[DFHUEDFLµQ� DVP£WLFD� DJXGD� H[SHULPHQWDQ� EURQFRFRQVWULFFLµQ� \� OLPLWDFLµQ� DO� IOXMR� HVSLUDWRULR�� OR� TXH� OOHYD� D
KLSHULQVXIODFLµQ�\�UHWHQFLµQ�GH�DLUH��OR�TXH�SURYRFD�TXH�HO�SDFLHQWH�GHED�DXPHQWDU�VX�WUDEDMR�UHVSLUDWRULR�SDUD�SRGHU�UHVSLUDU�GH�PDQHUD�HILFLHQWH�
/D�91Δ�DOLYLD�HO�WUDEDMR�UHVSLUDWRULR�DO�SURYHHU�SUHVLµQ�SRVLWLYD��OOHYDQGR�DLUH�D�ORV�SXOPRQHV��GLVPLQX\HQGR�HO�JUDGLHQWH�GH�SUHVLµQ�\�UHGXFLHQGR�HO
WUDEDMR�UHVSLUDWRULR��OR�TXH�SHUPLWH�GLVPLQXLU�OD�WDVD�GH�LQWXEDFLRQHV�PLHQWUDV�ORV�PHGLFDPHQWRV�EURQFRGLODWDGRUHV�KDFHQ�HIHFWR��

(V�XQD�PRGDOLGDG�QR�LQYDVLYD�SDUD�SDFLHQWHV�FRQ�LQVXILFLHQFLD�UHVSLUDWRULD�HQ�HO�GHSDUWDPHQWR�GH�HPHUJHQFLDV��
(Q�HVWRV�VLVWHPDV��HO�IOXMR�GH�DLUH�SXHGH�LU�GHVGH�ORV����OLWURV�SRU�PLQXWR��KDVWD����OLWURV�SRU�PLQXWR�FRQ�)L2��TXH�VH
SXHGHQ�WLWXODU�GH��������EULQGDQGR�DSRUWHV�GH�IOXMR�\�R[¯JHQR�VLPLODUHV�D�OD�YHQWLODFLµQ�PHF£QLFD�LQYDVLYD��
(Q�JHQHUDO�� OD�PD\RU¯D�GH� ORV�SDFLHQWHV�VH�SXHGHQ�GHVWHWDU� I£FLOPHQWH�KDFLD�VLVWHPDV�GH�EDMR� IOXMR��FXDQGR�HO� IOXMR
DSRUWDGR�HVW£�SRU�GHEDMR�GH���/30�\�OD�)L2��PHQRU�D������
)XQGDPHQWDOPHQWH��HVWRV�FLUFXLWRV�VH�GLULJHQ�D���SDU£PHWURV�FO¯QLFRV�\� ILVLROµJLFRV�HVHQFLDOHV��PDOHDELOLGDG��FDORU�\
KXPLGLILFDFLµQ��KXPHGDG�GHO�PRFR�QDVRIDU¯QJHR��HILFLHQFLD� \�HO� FRVWR�PHWDEµOLFR�GH� OD� UHVSLUDFLµQ��XQ� IOXMR� \�)L2�
FRQILDEOHV�\�HO�ODYDGR�GH�&2���(VWH�IOXMR�GH�DLUH�FRPELQDGR�FRQ�)L2��HOHYDGDV�OOHYDQ�D�XQ�ODYDGR�GH�&2��VLJQLILFDWLYR
TXH�HQWRQHV��WDPEL«Q�SHUPLWH�XQD�GLVPLQXFLµQ�GHO�HVSDFLR�PXHUWR�DQDWµPLFR�HQ�HO�£UERO�WUDTXHREURQTXLDO��

�������y��p���p����������������£����������£�����
��9[3�ĭ��ĭ�3V?ĭ 3[0?

5HVXPLGR�SRU��'UD��<LUODQ\�3DGLOOD�8UH³D
_�0«GLFR�*HQHUDO�

�\LUODQ\�SDGLOOD�XUH#JPDLO�FRP�
�



0£V�IUHFXHQWH�HQ�QL³DV�����������
(GDG�SURPHGLR�GH�SUHVHQWDFLµQ����D³RV��
$�OD�PD\RU¯D�GH�ORV�SDFLHQWHV�QR�VH�OHV�UHDOL]µ
QLQJ¼Q� H[DPHQ� ��������� R� VRODPHQWH� �
��������� \� IXHURQ� GDGRV� GH� DOWD� VLQ
VHJXLPLHQWR����������R�FRQ�OD�UHFRPHQGDFLµQ
GH� FRQWLQXDU� HO� VHJXLPLHQWR� HQ� PHGLFLQD
JHQHUDO����������
/RV� HVWXGLRV� P£V� UHDOL]DGRV� IXHURQ�� (*2
���������� KHPRJUDPD� FRQ� GLIHUHQFLDO
���������� UD\RV�[�GH�DEGRPHQ� �������� \�3&5
�����������

0£V�IUHFXHQWH�HQ�QL³DV������������
(GDG�SURPHGLR�GH�SUHVHQWDFLµQ����D³R��
$�OD�PD\RU¯D�GH�ORV�SDFLHQWHV�QR�VH�OHV�UHDOL]µ
QLQJ¼Q� H[DPHQ� ��������� R� VRODPHQWH� �
�������� \� IXHURQ� GDGRV� GH� DOWD� VLQ
VHJXLPLHQWR����������R�FRQ�OD�UHFRPHQGDFLµQ
GH� FRQWLQXDU� HO� VHJXLPLHQWR� HQ� PHGLFLQD
JHQHUDO���������
/RV� HVWXGLRV�P£V� UHDOL]DGRV� IXHURQ�� 5D\RV�[
GH� DEGRPHQ� ���������� KHPRJUDPD� FRQ
GLIHUHQFLDO� ���������� (*2� �������� \� 3&5
�����������

2EMHWLYR��(YDOXDU�OD�FDUJD�JHQHUDO�GH�ORV�WUDVWRUQRV�JDVWURLQWHVWLQDOHV�IXQFLRQDOHV��7*Δ)��SHGL£WULFRV�VHOHFWRV��GRORU�DEGRPLQDO�\�HVWUH³LPLHQWR�
HQ�HO�VHUYLFLRV�GH�HPHUJHQFLDV�GH�XQ�KRVSLWDO�LQIDWLO�GH�SULPHU�QLYHO��

5HVXPLGR�SRU��9¯FWRU�0��/µSH]�%DUULRV�
%DFKLOOHU�HQ�&LHQFLDV�0«GLFDV�
�YLFWRU�ORSH]EDUULRV#XFU�DF�FU�

�

��¤{�s{¤�I�¤�{Us1¤Us�i1¤�G³s"U{s�i1¤
�1(U��U"{¤�1s�³s�¤1�ÉU"U{¤�(1�1q1�I1s"U�¤ɚ
5JINFYWNH�*RJWLJSH^�(FWJ
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S����IJ�8JUYNJRGWJ������
7J[NXFIT�UTW��8FSYNFLT�'FYFQQF�,FWWNIT��2)���

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
<RXVDI��$��0XWDOLE��0��%XUGHQ�RI�3HGLDWULF�)XQFWLRQDO�*DVWURLQWHVWLQDO�'LVRUGHU�LQ�DQ�(PHUJHQF\�'HSDUWPHQW��3HGLDWULF�(PHUJHQF\�&DUH���������������SS�
�����������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SHF������������������

/RV� SDFLHQWHV� HVSHUDQ� P£V� GH� �� KRUDV� HQ� SURPHGLR
SDUD� VHU� YLVWRV� SRU� XQ� SURIHVLRQDO� GH� OD� VDOXG� SRU
V¯QWRPDV�QR�XUJHQWHV�� VROR�SDUD� VHU�GDGRV�GH� DOWD� �VLQ
VHJXLPLHQWR�HQ�OD�PD\RU¯D�GH�ORV�FDVRV��GHVSX«V�GH�XQD
EUHYH� FRQVXOWD�� (VWR� FRQWULEX\H� D� XQD� SHRU� FDOLGDG� GH
YLGD� HQ� ODV� IDPLOLDV� TXH� H[SHULPHQWDQ� 7*Δ)� \� HMHUFH
SUHVLµQ�VREUH�ORV�VHUYLFLRV�GH�XUJHQFLDV�
/RV�7*Δ)�LPSRQHQ�XQD�FDUJD�FRQVLGHUDEOH�D�ORV�VHUYLFLRV
GH� HPHUJHQFLDV�� HQ� W«UPLQRV� GH� XVR� GH� UHFXUVRV
�KXPDQRV��ILQDQFLHURV��HQWUH�RWURV��
/RV�SDGUHV�P£V� MµYHQHV�\� ORV�SDGUHV�GH�EHE«V�\�QL³RV
P£V� SHTXH³RV� DFXGHQ� P£V� WHPSUDQR� DO� VHUYLFLR� GH
XUJHQFLDV��DGPLWLHQGR�VHQWLUVH�LQFDSDFHV�GH�VREUHOOHYDU
ORV�V¯QWRPDV�TXH�SUHVHQWDED�VX�KLMR�
6H� GHEH� SURSRUFLRQDU�P£V� HGXFDFLµQ� D� ODV� IDPLOLDV� GH
DTXHOORV� TXH� H[SHULPHQWDQ� 7*Δ)� HQ� XQ� HQWRUQR
DPEXODWRULR�SDUD�PLQLPL]DU�OD�XWLOL]DFLµQ�GH�UHFXUVRV�GH��
XUJHQFLDV��

J[9V?Qĭ�3�e�Q

(O��������GH� ODV�DWHQFLRQHV�UHODFLRQDGDV�FRQ�HVWUH³LPLHQWR�R�GRORU
DEGRPLQDO� SRU� FDXVDV� QR� RUJ£QLFDV� QL� TXLU¼UJLFDV� IXHURQ
DXWRGHULYDGDV��OOHJDQGR�VROR�HO�������HQ�DPEXODQFLD��FRQ�XQ�WLHPSR
GH� HVSHUD� SURPHGLR� HQWUH� ���� \� ����PLQXWRV�� \� XQ� WRWDO� GH� ����
LQWHUYHQFLRQHV� UHDOL]DGDV�� (O� ������� GH� ORV� SDFLHQWHV� IXHURQ� GDGRV
GH�DOWD�VLQ�VHJXLPLHQWR�

�?3?Mĭ��?8'9�3

M�Q[3V��?Q

/RV�WUDVWRUQRV�JDVWURLQWHVWLQDOHV�IXQFLRQDOHV��7*Δ)���VHJ¼Q�ORV�FULWHULRV�GH�5RPD�Δ9��VH�GHILQHQ�FRPR�VLJQRV�\�V¯QWRPDV�JDVWURLQWHVWLQDOHV�UHFXUUHQWHV�R
FUµQLFRV�HQ�DXVHQFLD�GH�DOWHUDFLRQHV�DQDWµPLFDV�R�ELRTX¯PLFDV��
+D\���WLSRV�GH�7*Δ)�HQ�LQIDQWHV�\�QL³RV�SHTXH³RV��\���WLSRV�GH�7*Δ)�HQ�QL³RV�\�DGROHVFHQWHV��(O�GLDJQµVWLFR�VH�EDVD�HQ�FULWHULRV�FO¯QLFRV�
0£V�QL³RV�SDUHFHQ�GHVDUUROODU�XQ�7*Δ)�VL�VXV�SDGUHV�WXYLHURQ�XQR��VL�IXHURQ�SULPRJ«QLWRV��VLQ�VRQ�HO�¼QLFR�KLMR�GH�OD�IDPLOLD�R�VL�VXV�SDGUHV�VH�GLYRUFLDURQ
R�VHSDUDURQ��(VWRV�SXHGHQ�VHU�XQD�IXHQWH�GH�DQJXVWLD�\�R�IUXVWUDFLµQ�SDUD�ORV�QL³RV�\�VXV�IDPLOLDV���

/RV� WUDVWRUQRV� JDVWURLQWHVWLQDOHV� IXQFLRQDOHV� �7*Δ)�� SHGL£WULFRV
FRQOOHYDQ� XQ� DOWR� LPSDFWR� HQ� OD� FDOLGDG� GH� YLGD� GH� TXLHQHV� ORV
SDGHFHQ� \� VXV� IDPLOLDV�� FRQ� UHSHUFXVLRQHV� VRFLRHFRQµPLFDV
LPSRUWDQWHV� VREUH� ORV� LQGLYLGXRV� \� ORV� VLVWHPDV� GH� VDOXG�� (VWD
UHYLVLµQ��FRQ�VXV�OLPLWDFLRQHV��GLOXFLGD�GLFKD�FDUJD�FHQWU£QGRVH�HQ�XQ
VHUYLFLR�GH�XUJHQFLDV�HQ�HVSHF¯ILFR���

6H�XWLOL]DURQ�UHJLVWURV�HOHFWUµQLFRV�GH�SDFLHQWHV�SDUD�DQDOL]DU�
UHWURVSHFWLYDPHQWH�� ODV� DWHQFLRQHV� GH� XUJHQFLDV� GH� ����
SDFLHQWHV�TXH�SUHVHQWDEDQ�HVWUH³LPLHQWR�R�GRORU�DEGRPLQDO�
$TXHOORV�TXH�QR�WHQ¯DQ�XQD�FDXVD�RUJ£QLFD�TXLU¼UJLFD�IXHURQ
HYDOXDGRV� HQ� W«UPLQRV� GH� YDULRV� SDU£PHWURV�� HQWUH� HOORV�
WLHPSRV� GH� OOHJDGD�� WLHPSRV� GH� HVSHUD� H� LQYHVWLJDFLRQHV
UHDOL]DGDV�

8�V?�?QQ?M�ĭ�3ĭ�MV(�[3?

�QVM�>'8'�9V?ĭ



2EMHWLYR��HYDOXDU�HO� LPSDFWR�GH�ODV�SUXHEDV�GLDJQµVWLFDV�U£SLGDV�SDUD�SUHVHQWDFLRQHV�UHVSLUDWRULDV�SHGL£WULFDV�HQ�HPHUJHQFLDV�VREUH� OD�WDVD�GH
SUHVFULSFLµQ�GH�DQWLELµWLFRV

5HVXPLGR�SRU�
)HGHULFR�*DPERD�+HUQ£QGH]�

ΔQWHUQR�8QLYHUVLWDULR�GH�OD�8&Δ0('
IHGH�JDPERDK#JPDLO�FRP

�

1i�Uq��"{�(1�i�¤���³1 �¤�(U�Is{¤U"�¤����U(�¤
�������1¤1s�"U{s1¤��1¤�U��{�U�¤��1(U��U"�¤�1s
1q1�I1s"U�¤ɔ�³s���1ÉU¤U|s�¤U¤1q�U"��
(MNQIWJS�2)5.
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S��&LTXYT�IJ�����
7J[NXFIT�UTW��)W��2FSZJQ�8TYT�2FWY±SJ_��2)�2XH

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
:HUDJDPD�.��0XGJLO�3��:KLWHKDOO�-��'LDJQRVWLF�6WHZDUGVKLSȃ7KH�ΔPSDFW�RI�5DSLG�'LDJQRVWLF�7HVWLQJ�IRU�3DHGLDWULF�5HVSLUDWRU\�3UHVHQWDWLRQV�LQ�WKH
(PHUJHQF\�6HWWLQJ��$�6\VWHPDWLF�5HYLHZ��&KLOGUHQ�������$XJ��������������

(O� XVR� GH� 3'5� HV� XQ� P«WRGR� HIHFWLYR� SDUD� XQ� DGHFXDGR� GLDJQµVWLFR� \� PDQHMR� GH� SDFLHQWHV� SHGL£WULFRV� GH� SUHVHQWDFLµQ� UHVSLUDWRULD� DO� VHUYLFLR� GH
HPHUJHQFLDV��FRQ�XQD�GLVPLQXFLµQ�HQ�ODV�WDVDV�GH�SUHVFULSFLµQ�GH�DQWLELµWLFRV��GXUDFLµQ�GH�OD�WHUDSLD�\�SURPRFLµQ�GHO�XVR�GH�WHUDSLD�DQWLYLUDO
/D�YDORUDFLµQ�FO¯QLFD�GHEHU¯D�LGHDOPHQWH�GH�DFRPSD³DUVH�GH�YDORUDFLµQ�PLFURELROµJLFD�SDUD�DVHJXUDU�OD�LGHQWLILFDFLµQ�H[DFWD�GHO�SDWµJHQR�
/D�GLVPLQXFLµQ�HQ�HO�XVR�GH�SUXHEDV�FRPSOHPHQWDULDV�SRVWHULRU�D�OD�LPSOHPHQWDFLµQ�GH�3'5�QR�FRPSURPHWLµ�HO�FXLGDGR�FO¯QLFR�GH�ORV�SDFLHQWHV

J[9V?Qĭ�3�e�Q

/D�LQWURGXFFLµQ�GH�3'5�HVWXYR�DVRFLDGD�D�XQD�PHQRU�WDVD�GH�SUHVFULSFLµQ�GH
DQWLELµWLFRV�GHO�������DO������

�

M�Q[3V��?Q

/D� UHVLVWHQFLD� DQWLPLFURELDQD� HV� XQ� SUREOHPD� GH� VDOXG� S¼EOLFD� TXH� YD� HQ� DXPHQWR�� DFHOHUDGR� SRU� OD� SUHVFULSFLµQ� LQDGHFXDGD� GH
DQWLELµWLFRV��VREUH�SUHVFULSFLµQ�GH�ORV�PLVPRV��GXUDFLµQ�GH�XVR�SURORQJDGD��\�HO�XVR�H[FHVLYR�GH�DQWLELµWLFRV�GH�DPSOLR�HVSHFWUR
(Q�XQ�HYHQWR�DJXGR��OD�DGHFXDGD�VHOHFFLµQ�\�SUHVFULSFLµQ�GH�DQWLELµWLFRV�RFXUUH�HQ�HO�GHSDUWDPHQWR�GH�HPHUJHQFLDV��SRU�OR�TXH�VH�UHVDOWD�OD
LPSRUWDQFLD�GH�XQD�DGHFXDGD�DGPLQLVWUDFLµQ�GH�ORV�PLVPRV
(Q�HO�SDFLHQWH�SHGL£WULFR�OD�VREUH�SUHVFULSFLµQ�GH�DQWLELµWLFRV�HV�XQ�FRQGXFWRU�GH�OD�UHVLVWHQFLD�DQWLPLFURELDQD��GHELGR�D�OD�SUHVLµQ�GH
ORV� SDGUHV� VREUH� ORV� P«GLFRV�� LQFHUWLGXPEUH� HQ� HO� GLDJQµVWLFR�� \� OD� UHVSRQVDELOLGDG� P«GLFD� HQ� HO� FRQWH[WR� GH� LQIHFFLRQHV� EDFWHULDQDV
SRWHQFLDOPHQWH�PRUWDOHV�

6H�UHDOL]µ�XQD�UHYLVLµQ�VLVWHP£WLFD�SDUD�LGHQWLILFDU�DUW¯FXORV�TXH�HYDOXDUDQ�OD�HILFDFLD�\�VHJXULGDG�GH�ODV�SUXHEDV�GLDJQµVWLFDV�U£SLGDV��3'5�
8�V?�?Q

Q?M�ĭ�3ĭ�MV(�[3?

+XER�XQD�UHGXFFLµQ�VLJQLILFDWLYD�HQ�HO�XVR�GH�DQWLELµWLFRV�HVSHFLDOPHQWH�HQ�ORV�SDFLHQWHV
HQWUH�������G¯DV�GH�YLGD��\D�TXH�XVXDOPHQWH�ORV�QHRQDWRV�FXHQWDQ�FRQ�XQD�HYDOXDFLµQ�SRU
VHSVLV�D�SURIXQGLGDG��\�DTXHOORV�PD\RUHV�D����G¯DV�WLHQGHQ�D�WHQHU�LQIHFFLRQHV�YLUDOHV�VLQ

PD\RU�ULHVJR�GH�LQIHFFLRQHV�EDFWHULDQDV

7RGRV�ORV�HVWXGLRV�TXH�XWLOL]DURQ�3'5�HVSHF¯ILFDPHQWH�SDUD�(VWUHSWRFRFRV�GHO�JUXSR�$
�(*$��UHSRUWDURQ�XQD�UHGXFFLµQ�VLJQLILFDWLYD�HQ�OD�SUHVFULSFLµQ�GH�DQWLELµWLFRV��OD�SUHFLVLµQ

GH�ODV�3'5�IXH�FRUURERUDGD�WRPDQGR�FXOWLYRV�IDU¯QJHRV�HQ�WRGRV�ORV�SDFLHQWHV�FRQ
UHVXOWDGRV�GH�3'5�QHJDWLYRV�FRQ�XQD�WDVD�PX\�EDMD�GH�IDOVRV�QHJDWLYRV�

�

8Q�WHVW�SRVLWLYR�GH�4XLFN9XH�SDUD�LQIOXHQ]D�UHVXOWµ�HQ�XQD�UHGXFFLµQ�VLJQLILFDWLYD�GH�OD
WDVD�GH�SUHVFULSFLµQ�GH�$7%�FRPSDUDGR�D�ORV�SDFLHQWHV�FRQ�UHVXOWDGRV�QHJDWLYRV�R�VLQ�WHVW

GHO�WRGR������YV�����YV�����UHVSHFWLYDPHQWH�

(O�XVR�GHO�SDQHO�UHVSLUDWRULR�%LR53���FRQ�HO�TXH�VH�REWLHQHQ�UHVXOWDGRV�HQ��K��PLQ��YV�FRQ
HO�HQVD\R�GH�LQPXQRIOXRUHVFHQFLD����K��UHGXFH�VLJQLILFDWLYDPHQWH�OD�WDVD�GH�SUHVFULSFLµQ�\�HO

WLHPSR�GH�XVR�GH�DQWLELµWLFRV�DO�ORJUDU�REWHQHU�UHVXOWDGRV�HQ�XQ�PHQRU�WLHPSR



'LDUUHD��GHILQLGD�FRPR���R�P£V�GHSRVLFLRQHV�EODQGDV
R� DFXRVDV� SRU� G¯D� HQ� XQ� SHU¯RGR� GH� ��� KRUDV�
LQGHSHQGLHQWHPHQWH�GH�OD�HWLRORJ¯D�

'$$� JUDYH�� GHILQLGD� FRPR� �� R� P£V� GHSRVLFLRQHV
EODQGDV�R�DFXRVDV�DO�G¯D�GXUDQWH�XQ�SHU¯RGR�P¯QLPR
GH����KRUDV�FDXVDGR�SRU�&��GLIILFLOH�R�GH�RWUD�HWLRORJ¯D
LQH[SOLFDEOH�

'$$� OHYH�� GHILQLGD� FRPR� �� R� P£V� GHSRVLFLRQHV
EODQGDV� R� DFXRVDV� DO� G¯D� GXUDQWH� XQ� P¯QLPR� GH� ��
KRUDV� FDXVDGDV� SRU� &�� GLIILFLOH� R� GH� RWUD� HWLRORJ¯D
LQH[SOLFDEOH�

(O�REMHWLYR�GHO�HVWXGLR�HUD�HYDOXDU�HO�HIHFWR�GHO�XVR�GH�XQ�SURELµWLFR�PXOWLHVSHFLH�VREUH�HO�ULHVJR�GH�GLDUUHD
DVRFLDGD�DO�XVR�GH�DQWLELµWLFRV�HQ�QL³RV��'$$��

øùĭ��ĭ÷ûþ
ĝ÷úČüĭņĞĭ

øþĭ��ĭ÷ûþ
ĝ÷þČ÷ĭņĞĭ

/D�GLDUUHD�DVRFLDGD�D�DQWLELµWLFRV�HV�XQD�FRPSOLFDFLµQ�FRP¼Q�GH�OD�WHUDSLD�DQWLPLFURELDQD�

6H�FRQVLGHUD�TXH�OD�'$$�HV�HO�UHVXOWDGR�GH�OD�GLVELRVLV�LQWHVWLQDO�SRU�DQWLELµWLFRV��TXH�SXHGH�SURYRFDU�HO�FUHFLPLHQWR�H[FHVLYR
GH�SDWµJHQRV�HVSHF¯ILFRV��VREUH�WRGR�&ORVWULGLXP�GLIILFLOH��\�FRQGXFLU�D�XQD�IXQFLµQ�DOWHUDGD�GH�OD�PLFURELRWD�

(O�SURELµWLFR�PXOWLHVSHFLHV�XWLOL]DGR�HQ�HVWH�HQVD\R�QR�UHGXMR�HO�ULHVJR�GH�'$$��SHUR�VH�HQFRQWUµ�XQ�HIHFWR�EHQHILFLRVR�GH�OD
IRUPXODFLµQ�VREUH�HO�ULHVJR�JHQHUDO�GH�GLDUUHD�GXUDQWH�\���G¯DV�GHVSX«V�GH�OD�WHUDSLD�FRQ�DQWLELµWLFRV�

J[9V?Qĭ�3�e�Q

'$$��GHILQLGD�FRPR���R�P£V�GHSRVLFLRQHV�EODQGDV�R
DFXRVDV�SRU�G¯D�HQ�XQ�SHU¯RGR�GH����KRUDV��FDXVDGDV
SRU�&ORVWULGLXP�GLIILFLOH�R�GH�RWUD�HWLRORJ¯D�LQH[SOLFDEOH�
GHVSX«V� GH� UHDOL]DU� SUXHEDV� SDUD� SDWµJHQRV
GLDUUHLFRV�FRPXQHV��

5HVXPLGR�SRU��0HOLVVD�&KDFµQ�4XLUµV�
%DFKLOOHU�HQ�&LHQFLDV�0«GLFDV
8QLYHUVLGDG�GH�&RVWD�5LFD

PHOLVVD�FKDFRQTXLURV#XFU�DF�FU
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ăXNDVLN�-��'LHULN[�7��%HVVHOLQJ�YDQ�GHU�9DDUW�Δ��GH�0HLM�7��6]DMHZVND�+��0XOWLVSHFLHV�3URELRWLF�LQ�$$'�6WXG\�*URXS��0XOWLVSHFLHV�3URELRWLF�IRU�WKH�3UHYHQWLRQ�RI
$QWLELRWLF�$VVRFLDWHG�'LDUUKHD�LQ�&KLOGUHQ��$�5DQGRPL]HG�&OLQLFDO�7ULDO��-$0$�3HGLDWU�����������������Ȃ�����GRL���������MDPDSHGLDWULFV����������

(O�SURELµWLFR�PXOWLHVSHFLHV�QR�UHGXMR�HO�ULHVJR�GH�'$$�HQ�QL³RV�FXDQGR�VH�DQDOL]µ�GH
DFXHUGR�FRQ� OD�GHILQLFLµQ�GHVFULWD��6LQ�HPEDUJR�� UHGXMR�HO� ULHVJR�JHQHUDO�GH�GLDUUHD
GXUDQWH�\���G¯DV�GHVSX«V�GHO�WUDWDPLHQWR�FRQ�DQWLELµWLFRV��

M�Q[3V��?ĭJM'8�M'?

M�Q[3V��?Q

(QVD\R�DOHDWRUL]DGR��FX£GUXSOH�FLHJR��FRQWURODGR�FRQ�SODFHER�TXH�VH
OOHYµ� D� FDER� GHVGH� IHEUHUR� GH� ����� KDVWD� PD\R� GH� ����� HQ� XQ
HQWRUQR�PL[WR�PXOWLF«QWULFR��SDFLHQWHV�KRVSLWDOL]DGRV�\�DPEXODWRULRV���
(Q�WRWDO�����SDFLHQWHV�SDUWLFLSDURQ�HQ�HO�HQVD\R�
/RV� SDFLHQWHV� IXHURQ� VHJXLGRV� GXUDQWH� WRGR� HO� SHU¯RGR� GH
LQWHUYHQFLµQ�

$GPLQLVWUDFLµQ�GH�XQ�SURELµWLFR�PXOWLHVSHFLH�SDUD�XQD�GRVLV�WRWDO�GH
���PLO�PLOORQHV�GH�XQLGDGHV�IRUPDGRUDV�GH�FRORQLDV�GLDULDV��GXUDQWH
WRGR�HO�WUDWDPLHQWR�DQWLELµWLFR�\�ORV���G¯DV�SRVWHULRUHV��
6H� UHFROHFWDURQ� PXHVWUDV� GH� KHFHV� SDUD� DQ£OLVLV� GH� PLFURELRWD� \
PHWDEROµPLFD� GH� XQ� VXEFRQMXQWR� GH� SDFLHQWHV� HQ� �� SXQWRV
WHPSRUDOHV��DO� LQLFLR��HO�G¯D�GH� OD� LQWHUUXSFLµQ�GHO�DQWLELµWLFR��DO� ILQDO
GHO� SHU¯RGR� GH� LQWHUYHQFLµQ� \� �� PHV� GHVSX«V� GHO� SHU¯RGR� GH
LQWHUYHQFLµQ�

8�V?�?QQ?M�ĭ�3ĭ�MV(�[3?

M�Q[3V��?QĭQ��[9��M'?Q

(O�DQ£OLVLV�GH�ORV�UHVXOWDGRV�SULQFLSDOHV�PRVWUµ�TXH��OD�LQFLGHQFLD�GH�'$$
IXH�FRPSDUDEOH�HQWUH�ORV�JUXSRV�

*UXSR�SURELµWLFR *UXSR�SODFHERYV�

5HGXFFLµQ�GHO�ULHVJR
������

(Q�FRQFOXVLµQ�
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5RWDYLUXV

1RURYLUXV 6DOPRQHOOD�HQWHULFD

$GHQRYLUXV

��SDFLHQWHV�HQ�HO�JUXSR�GH�SURELµWLFRV�\����SDFLHQWHV�HQ�HO�JUXSR�GH�SODFHER�QR�SURSRUFLRQDURQ�XQD
PXHVWUD�GH�KHFHV�SDUD�OD�SUXHED�GH�HWLRORJ¯D�



5HVXPLGR�SRU��$OHMDQGUD�&DOOHMDV�3HGULDQHV�
ΔQWHUQD�8QLYHUVLWDULD�GH�8&Δ0('�

�DOHFDOOHMDV�#JPDLO�FRP�
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%RHO�/��+L[VRQ�7��%URZQ�/��6DJH�-��.RWHFKD�6��&KDNUDERUW\�0��1RQ�LQYDVLYH�UHVSLUDWRU\�VXSSRUW�LQ�SUHWHUP�LQIDQWV��3DHGLDWULF�5HVSLUDWRU\�5HYLHZV�
�����������������'LVSRQLEOH�HQ��KWWSV���GRL��RUJ���������M�SUUY������������

3UHVLµQ�QDVDO�SRVLWLYD�FRQW¯QXD�HQ�OD�Y¯D�D«UHD��Q&3$3�

V'J?Qĭ��ĭe�9V'3��'@9ĭ9?ĭ'9e�Q'e�ĭ

(O�SDUWR�SUHW«UPLQR�DIHFWD�HQWUH�������GH�ORV�HPEDUD]RV��HQ�ORV�¼OWLPRV�D³RV�VX�VXSHUYLYHQFLD�KD�PHMRUDGR��VLQ�HPEDUJR�OD�PRUELOLGDG
D�ODUJR�SOD]R�HV�D¼Q�FRQVLGHUDEOH�
(O�V¯QGURPH�GH�LQVXILFLHQFLD�UHVSLUDWRULD�GHELGR�D�OD�LQPDGXUH]��6Δ5Δ��HV�XQD�GH�ODV�PRUELOLGDGHV�LQPHGLDWDV�P£V�IUHFXHQWHV�HQ�HO�UHFL«Q
QDFLGR�SUHPDWXUR��513��OOHYDQGR�DO�GHVDUUROOR�GH�FRPSOLFDFLRQHV�FRPR�GLVSODVLD�EURQFRSXOPRQDU��'%3���
/D�YHQWLODFLµQ�LQYDVLYD�FRQ�SUHVLµQ�SRVLWLYD�\�HO�XVR�GH�R[¯JHQR�VXSOHPHQWDULR�FRQWULEX\HQ�D�LQIODPDFLµQ�SXOPRQDU�WHPSUDQD�OR�TXH�VH
KD�UHODFLRQDGR�FRQ�HO�GHVDUUROOR�GH�'%3��
(O�XVR�GH�YHQWLODFLµQ�QR�LQYDVLYD��91Δ��SDUD�HO�VRSRUWH�UHVSLUDWRULR�GH�ORV�513�VH�KD�DVRFLDGR�D�XQD�UHGXFFLµQ�HQ�OD�LQFLGHQFLD�GH�'%3�

'9VM?�[��'@9

3XHGH�UHGXFLU�HO� WUDEDMR�UHVSLUDWRULR�\�HO�XVR�GH�VXUIDFWDQWH�
PHMRUD� HO� LQWHUFDPELR� JDVHRVR�� SUHYLHQH� HO� GHVDUUROOR� GH
DWHOHFWDVLDV�\�HO�GHVDFRSOH�YHQWLODFLµQ�SHUIXVLµQ��
6H� UHFRPLHQGD� HO� XVR� GH� SUHVLRQHV� PRGHUDGDV�DOWDV� SDUD
EHQHILFLRV�SRWHQFLDOHV�
6H�VXJLHUH�HO�GHVWHWH�JUDGXDO��SDUD�DXPHQWDU�ODV�SRVLELOLGDGHV
GH�«[LWR�HQ�HO�SULPHU�LQWHQWR�

3URSRUFLRQD�SUHVLµQ�GH�GLVWHQVLµQ�HQ� OD� Y¯D� D«UHD�D� OR� ODUJR�GHO
FLFOR�UHVSLUDWRULR�� OR�FXDO�EULQGD�DSR\R�DO�SURSLR�HVIXHU]R�GHO�51
SDUD�DXPHQWDU�OD�FDSDFLGDG�UHVLGXDO�IXQFLRQDO��

9HQWLODFLµQ�QDVDO�FRQ�SUHVLµQ�SRVLWLYD�LQWHUPLWHQWH��QΖ339�

�VLJQLILFDWLYD�GH�OD�IDOOD�UHVSLUDWRULD��QHFHVLGDG�GH�YHQWLODFLµQ
LQYDVLYD��90Δ���DSQHDV�\�GHVDWXUDFLµQ�
6H� FRQFOX\H� TXH� SRGU¯D� VHU� HO� P«WRGR� P£V� HILFD]� SDUD
FRQWURODU�OD�SDWRORJ¯D�UHVSLUDWRULD�GHO�513�

3URSRUFLRQD� GRV� QLYHOHV� GH� SUHVLµQ�� XQD� SUHVLµQ� SRVLWLYD
FRQVWDQWH�DO�ILQDO�GH�OD�HVSLUDFLµQ��3((3��\�XQD�SUHVLµQ�LQVSLUDWRULD
SRVLWLYD� �3Δ3��P£V�DOWD�� OR�FXDO�TXH� OOHYD�D� �GH� OD�SUHVLµQ�PHGLD
GH� OD� Y¯D� D«UHD� \� D� OD� UHDSHUWXUD� GH� ODV� Y¯DV� SDUFLDOPHQWH
FRODSVDGDV�� DXPHQWDQGR� HO� YROXPHQ� WLGDO�� YROXPHQ� PLQXWR� \
FDSDFLGDG�UHVLGXDO�IXQFLRQDO�

&£QXOD�QDVDO�GH�DOWR�IOXMR�KXPLGLILFDGR�\�FDOHQWDGR��+++)1&�

$¼Q�QR�VH�FXHQWD�FRQ�VXILFLHQWHV��GDWRV�SDUD�XWLOL]DU�+++)1&
HQ� 513� H[WUHPRV� � FRPR� VRSRUWH� SULPDULR� GHVSX«V� GHO
QDFLPLHQWR�
(VWXGLRV�KDQ�FRQILUPDGR�VX�HIHFWR�HQ�OD�UHGXFFLµQ�HQ�HO�&2�
IDU¯QJHR�DO� ILQDO�GH� OD�HVSLUDFLµQ�FRQ�HO�DXPHQWR�GHO� IOXMR��DV¯
FRPR�FDPELRV�HQ� OD� ILVLRORJ¯D�UHVSLUDWRULD�UHGXFLHQGR� OD� WDVD
PHWDEµOLFD�\�OD�JHQHUDFLµQ�GH�&2���
7LHQH� XQD� VLJQLILFDWLYD�PHQRU� LQFLGHQFLD� GH� WUDXPD� QDVDO� HQ
FRPSDUDFLµQ�FRQ�Q&3$3

8WLOL]D�KXPLGLILFDGRUHV�W«UPLFRV�FRQ�WRGRV�ORV�GLVSRVLWLYRV��

7HUDSLD�GH�R[¯JHQR�GH�EDMR�IOXMR

6H�XWLOL]D�SDUD�PDQWHQHU�XQD�VDWXUDFLµQ�DFHSWDEOH��UHGXFLU� OD
KLSHUWHQVLµQ� SXOPRQDU�� SUHYHQLU� SHU¯RGRV� GH� GHVDWXUDFLµQ� \
SURPRYHU�HO�FUHFLPLHQWR��
/D�PRQLWRUL]DFLµQ�VH�UHDOL]D�D�WUDY«V�GH�OD�R[LPHWU¯D�GH�SXOVR
VLQ�HPEDUJR�D¼Q�H[LVWH�GHEDWH�GH�OD�VDWXUDFLµQ�PHWD�HQ�51�
(V� XQ� VLVWHPD� UHODWLYDPHQWH� VLPSOH�� SRU� OR� TXH� SXHGH
PDQHMDUVH� HQ� HO� KRJDU� EXVFDQGR� DV¯� UHGXFLU� ORV� G¯DV� GH
KRVSLWDOL]DFLµQ�DV¯�FRPR�ORV�ULHVJRV�\�FRVWRV�DVRFLDGRV�

8WLOL]DGR�FRP¼QPHQWH�SDUD�HO� � �GHVHVFDORQDPLHQWR��GHO� VRSRUWH
UHVSLUDWRULR�

J[9V?Qĭ�3�e�Q

/D�91Δ�KD�WHQLGR�XQ�LPSDFWR
HQ�OD�UHGXFFLµQ�GH�LQFLGHQFLD
GH�GLVSODVLD�EURQFRSXOPRQDU
HQ�FRPSDUDFLµQ�FRQ�OD�90Δ��

([LVWHQ�P¼OWLSOHV�WLSRV�GH
91Δ��FRQ�GLVWLQWRV

PHFDQLVPRV�GH�DFFLµQ�H
LPSOLFDFLRQHV�FO¯QLFDV�

6H�GHEHQ�FRQWLQXDU�ORV
HVWXGLRV��SDUD�HVWDEOHFHU

ILUPHPHQWH�ORV�EHQHILFLRV�\�
�HO�SRWHQFLDO�GH�HVWRV�WLSRV

GH�91Δ��

9HQWLODFLµQ�QR�LQYDVLYD�DMXVWDGD�QHXWUDOPHQWH��1Ζ9��1$9$�

6X�XVR�VH�DVRFLD�D�XQD�VLJQLILFDWLYD�GLVPLQXFLµQ�HQ�HO�UHSRUWH
GH�DSQHDV�UHVSHFWR�DO��Q&3$3�\�XQ�PHQRU�Q¼PHUR�GH�HYHQWRV
EUDGLF£UGLFRV�FRPSDUDGR�FRQ�QΔ339��

6X� HILFDFLD� SXHGH� VHU� VXSHULRU� DO� Q&3$3� DO� XWLOL]DU� P«WRGRV� GH
VLQFURQL]DFLµQ�

9HQWLODFLµQ�GH�DOWD�IUHFXHQFLD�RVFLODWRULD�QDVDO��1+)29�

0RGR�GH�UHVFDWH�SDUD�SDFLHQWHV�TXH�IDOODURQ�FRQ�Q&3$3��
6H� DVRFLD� D� XQ� PHMRU� ODYDGR� GH� &2�� \� PHQRU� ULHVJR� GH
LQWXEDFLµQ�VLQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�PRUWDOLGDG��

&RPELQD� XQD� SUHVLµQ� GH� GLVWHQVLµQ� FRQWLQXD� GH� OD� Y¯D� D«UHD� D
WUDY«V�GH�XQD�LQWHUIDVH�QR�LQYDVLYD���



(O� HVWXGLR� SUHWHQGH� DQDOL]DU� OD� DVRFLDFLµQ� HQWUH� OD� H[SRVLFLµQ� DO� FRQWHQLGR� VREUH� WDEDFR� HQ� UHGHV� VRFLDOHV� \� VX
FRQVXPR��XVR�HQ�ORV�¼OWLPRV����G¯DV�\�OD�VXVFHSWLELOLGDG�D�LQLFLDU�VX�FRQVXPR�HQ�LQGLYLGXRV�TXH�QXQFD�OR�KDQ�KHFKR�

/D� H[SRVLFLµQ� DO� FRQWHQLGR� UHODFLRQDGR� FRQ� HO� WDEDFR� HQ� ODV� UHGHV� VRFLDOHV� SXHGH� DOHQWDU� HO� LQLFLR� GH� VX
FRQVXPR�\�QRUPDOL]DU�HVWRV�FRPSRUWDPLHQWRV�HQWUH�ORV�XVXDULRV�KDELWXDOHV�GH�ODV�UHGHV�VRFLDOHV��FRPR�ORV
DGROHVFHQWHV�\�ORV�DGXOWRV�MµYHQHV�
/D�FUHDFLµQ�GH�UHJXODFLRQHV�LQWHJUDOHV�SRGU¯DQ�UHGXFLU�OD�H[SRVLFLµQ�D�HVWH�WLSR�GH�FRQWHQLGR�HQ�O¯QHD�\��HQ
¼OWLPD�LQVWDQFLD��UHGXFLU�ORV�FRPSRUWDPLHQWRV�UHODFLRQDGRV�FRQ�HO�FRQVXPR�GH�WDEDFR�HQWUH�ORV�DGROHVFHQWHV
\�DGXOWRV�MµYHQHV�

3DUWLFLSDQWHV
H[SXHVWRV�D

FRQWHQLGR�GH�WDEDFR

3DUWLFLSDQWHV�12
H[SXHVWRV�D

FRQWHQLGR�GH�WDEDFR

7HQ¯DQ�PD\RUHV�SUREDELOLGDGHV�GH�UHSRUWDU��

YV�

5HVXPLGR�SRU��0HOLVVD�&KDFµQ�4XLUµV�
%DFKLOOHU�HQ�&LHQFLDV�0«GLFDV
8QLYHUVLGDG�GH�&RVWD�5LFD
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M�Q[3V��?Q

/RV� W«UPLQRV� WDEDFR�� UHGHV� VRFLDOHV� \� PDUNHWLQJ� VH
LQJUHVDURQ� HQ� EDVHV� GH� GDWRV� HQ� O¯QHD�� LQFOXLGDV
0('/Δ1(��Δ6Δ�:HE�RI�6FLHQFH��6FRSXV�\�3V\FKΔ1)2��
/D� E¼VTXHGD� VLVWHP£WLFD� SURGXMR� ���� DUW¯FXORV
LQGHSHQGLHQWHV�� GH� ORV� FXDOHV����HVWXGLRV� FXPSOLHURQ
FRQ�ORV�FULWHULRV�GH�LQFOXVLµQ�

0LGLHURQ� OD� H[SRVLFLµQ� D� FRQWHQLGR� GH� WDEDFR� HQ� ODV� UHGHV
VRFLDOHV�
8WLOL]DURQ�JUXSRV�FRQWUROHV�
0LGLHURQ�HO�FRQVXPR�GH�WDEDFR��LQFOXLGR�HO�FRQVXPR�GXUDQWH
WRGD� OD� YLGD�� WDPEL«Q� HQ� ORV� ¼OWLPRV� ��� G¯DV� R� OD
VXVFHSWLELOLGDG�DO�FRQVXPR�HQWUH�ORV�TXH�QXQFD�OR�KDQ�KHFKR�
3URSRUFLRQDURQ�GDWRV�VLQ�SURFHVDU��

/RV�HVWXGLRV�LQFOXLGRV�HQ�HVWH�PHWD�DQ£OLVLV��

8�V?�?QQ?M�ĭ�3ĭ�MV(�[3?

3'8'V��'?9�Qċ
/D�PD\RU¯D�GH�ORV�HVWXGLRV�H[DPLQDGRV�HQ�HVWH�PHWD�DQ£OLVLV�VH�EDVDURQ�HQ�LQVWUXPHQWRV�GH�HQFXHVWD�DXWRLQIRUPDGRV�� OR�TXH
DXPHQWµ�OD�SUREDELOLGDG�GH�VHVJR�GH�DXWRLQIRUPH�

8VR�GH�FLJDUULOORV�HOHFWUµQLFRV�HQ�OD�YLGD

&RQVXPR�GH�WDEDFR�HQ�ORV�¼OWLPRV����G¯DV�

8VR�GH�RWURV�SURGXFWRV�GH�WDEDFR

6XVFHSWLELOLGDG�D�LQLFLDU�HO�FRQVXPR�GH
WDEDFR�HQWUH�DTXHOORV�TXH�QXQFD�OR�KDE¯DQ

KHFKR�SUHYLDPHQWH�

25������

25������

25�������

25�������

/RV�KDOOD]JRV�GH�HVWH�HVWXGLR�MXVWLILFDQ�XQD�DWHQFLµQ�XUJHQWH�SDUD�DERUGDU�OD�H[SRVLFLµQ�GH�ORV�MµYHQHV�DO
FRQWHQLGR�UHODFLRQDGR�FRQ�HO�WDEDFR�HQ�ODV�UHGHV�VRFLDOHV�



M?9L['?3'V'QĭJ?QVĭ'9 ���'?Q�ĭĭ

6HFXQGDULD�D�XQD�OHVLµQ�JUDYH�HQ�HO�WUDFWR�UHVSLUDWRULR
LQIHULRU�TXH�SURGXFH�LQIODPDFLµQ�\�FLFDWUL]DFLµQ�
6H�REOLWHUDQ�ODV�Y¯DV�UHVSLUDWRULDV�SHTXH³DV�

9LUXV�� LQIOXHQ]D�� SDUDLQIOXHQ]D�� YLUXV� UHVSLUDWRULR
VLQFLWLDO��DGHQRYLUXV��P£V�FRP¼Q�
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([LVWH�DOWD�SUHYDOHQFLD�GH�WUDQVPLVLELOLGDG�
GHELGR�D�PDOD�KLJLHQH��KDFLQDPLHQWR�
SHUVLVWHQFLD�GH�IXPDGR�\�
SU£FWLFDV�KLJL«QLFDV�GHILFLHQWHV��
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3DWUµQ�HQ�PRVDLFR�HQ�SDU«QTXLPD�SXOPRQDU

+LSHULQIODFLµQ
(QJURVDPLHQWR�SHUL�EURQTXLDO
$WHOHFWDVLDV�
%URQTXLHFWDVLDV

6H�DSUHFLD�GLVWULEXFLµQ�GH�OD�HQIHUPHGDG�HQ�ORV�
VHJPHQWRV�SXOPRQDUHV
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2EMHWLYRV�
&RQRFHU�OD�HSLGHPLRORJ¯D�\�ORV�IDFWRUHV�GH�ULHVJR��
(QWHQGHU�OD�LPSRUWDQFLD�GHO�XVR�LP£JHQHV�FRPR�SDUWH�FODYH�SDUD�HO�GLDJQµVWLFR��
%ULQGDU�XQ�DERUGDMH�PXOWLGLVFLSOLQDULR�SDUD�ORV�QL³RV�FRQ�EURQTXLROLWLV�SRVW�LQIHFFLRVD�
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/D� EURQTXLROLWLV� REOLWHUDQWH� SRVW�LQIHFFLRVD� HV� XQD
HQIHUPHGDG�SXOPRQDU�REVWUXFWLYD�FUµQLFD�LQIUHFXHQWH�TXH
VH� GHVDUUROOD� FRPR� VHFXHOD� GH� XQD� Δ95Δ� TXH� GD³D
LUUHYHUVLEOHPHQWH�HO�PLFURDPELHQWH�EURQTXLRODU��
6H�GHEH�GDU�XQ�GLDJQµVWLFR� \� DERUGDMH�GH� IRUPD� LQWHJUDO
FRQ�HO�ILQ�GH�EULQGDU�ODV�PHMRUHV�RSFLRQHV�WHUDS«XWLFDV�
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/D� EURQTXLROLWLV� REOLWHUDQWH� SRVW� LQIHFFLRVD� HV� XQD� IRUPD� UDUD� GH
HQIHUPHGDG� SXOPRQDU� FUµQLFD� REVWUXFWLYD�� (O� SURSµVLWR� GH� HVWH
DUW¯FXOR� HV� � EULQGDU� HGXFDFLµQ� FRQ� HO� ILQ� GH� DERUGDU� GH� IRUPD
RSRUWXQD�HVWD�LQIUHFXHQWH�FRPSOLFDFLµQ���
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(Q�OD�PHGLFLQD�SHGL£WULFD�UHVSLUDWRULD��SDUWLFXODUPHQWH�HQ�OD�ILEURVLV�TX¯VWLFD��HO�VXUJLPLHQWR�GH�LQIHFFLRQHV�EDFWHULDQDV�PXOWLUUHVLVWHQWHV�DXPHQWD�OD
HVWDQFLD�KRVSLWDODULD�H�LPSDFWDQ�GH�PDQHUD�LPSRUWDQWH�OD�PRUELPRUWDOLGDG��(VWDV�LQIHFFLRQHV�JHQHUDOPHQWH�UHTXLHUHQ�XQD�FRPELQDFLµQ�GH�DJHQWHV
DQWLPLFURELDQRV� Wµ[LFRV�� /D� FRPELQDFLµQ� GH� ORV� HIHFWRV� VHFXQGDULRV� LQWROHUDEOHV�� OD� UHVLVWHQFLD� DQWLELµWLFD� \� OD� IDOWD� GH� HQWHQGLPLHQWR� GH� ORV
SRWHQFLDOHV�HIHFWRV�DGYHUVRV�GH�ORV�DJHQWHV�DQWLPLFURELDQRV�GH�DPSOLR�HVSHFWUR�VREUH�ODV�EDFWHULDV�FRPHQVDOHV�LQGLFDQ�TXH�KD\�XQD�QHFHVLGDG�GH
UHDOL]DU�QXHYRV�DERUGDMHV�SDUD�HO�WUDWDPLHQWR�GH�LQIHFFLRQHV�UHVSLUDWRULDV�PXOWLUUHVLVWHQWHV�HQ�SDFLHQWHV�SHGL£WULFRV��
/RV�EDFWHULµIDJRV�VRQ�DQWLPLFURELDQRV�QDWLYRV�TXH�FRPELQDQ�XQ�SHUILO�GH�HIHFWRV�VHFXQGDULRV�SURPHWHGRUHV�FRQ�OD�KDELOLGDG�GH�GLULJLUVH�D�HVSHFLHV
EDFWHULDQDV�HVSHF¯ILFDV��5HVSHFWR�D� ORV�DQWLELµWLFRV�� ORV�EDFWHULµIDJRV�FRQ�DQWLPLFURELDQRV�ȊLQWHOLJHQWHVȋ�TXH�RIUHFHQ�DO�FO¯QLFR�XQD�RSRUWXQLGDG�VLQ
SUHFHGHQWHV�SDUD�GLULJLUVH�GH�PDQHUD�SUHFLVD�D�HVSHFLHV�SDWRJ«QLFDV�
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*LOO��+���	�0DUFROLQL��(����������1RQLQYDVLYH�0HFKDQLFDO�9HQWLODWLRQ��(PHUJHQF\�0HGLFLQH�&OLQLFV�2I�1RUWK�$PHULFD�����������������
KWWSV���GRL�RUJ���������M�HPF������������
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_�0«GLFR�*HQHUDO�

�\LUODQ\�SDGLOOD�XUH#JPDLO�FRP�
�

¢�¢����|��¢� ¢�¢��
�����y�¢�

£p���&���!)
¢,)')-)'�
���.�,#�()

�,)��!)

�/�"�-
�#0#-#)(�-

���.�,#�(�-

6RQ� ȊYLUXV� EDFWHULDQRVȋ� XELFXRV� SUHVHQWHV� HQ
WRGRV� ORV� HFRVLVWHPDV�� (Q� OD� QDWXUDOH]D� KD\� GRV
FLFORV� GLVWLQWRV� GH� UHSOLFDFLµQ� GH� HVWRV�� /D
UHSOLFDFLµQ� O¯WLFD� WRPD�������PLQXWRV�\�UHVXOWD�HQ
OD�PXHUWH�GH�OD�F«OXODV�EDFWHULDQD�KRVSHGHUD��3RU
HO� FRQWUDULR�� ORV� OLVRJ«QLFRV� LQWHJUDQ�HO�$'1�GH� OD
F«OXOD� EDFWHULDQD� KRVSHGHUD� \� VH� UHSOLFDQ� GH
PDQHUD� SDVLYD� GXUDQWH� OD� UHSOLFDFLµQ� EDFWHULDQD�
(VWRV� ¼OWLPRV�� HQ� UHVSXHVWD� D� YDULRV� IDFWRUHV�
SXHGHQ�HVFLQGLUVH�GHO�$'1�GHO�KX«VSHG�\�HQWUDU�DO
FLFOR� GH� UHSOLFDFLµQ� O¯WLFD�� SRU� HQGH�� WLHQHQ� HO
SRWHQFLDO� GH� WUDQVIHULU� JHQHV� HQWUH� KRVSHGHURV
EDFWHULDQRV�� VLHQGR� PHQRV� ¼WLOHV� D� QLYHO
WHUDS«XWLFR��
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/RV�UHSRUWHV�SUHOLPLQDUHV�FRQ�PRGHORV�DQLPDOHV�FRQ�LQIHFFLµQ�SRU�3��DHUXJLQRVD�HQ�)4�KDQ
UHSRUWDGR�HUUDGLFDFLµQ�H[LWRVD�FRQ�WHUDSLD�EDFWHULµIDJD�\�D�SHVDU�GH�TXH�VH�KDQ�UHSRUWDGR
FHSDV�UHVLVWHQWHV�D�EDFWHULµIDJRV��HVWD�UHVLVWHQFLD�SXHGH�PLWLJDUVH�FRQ�HO�XVR�GH�P¼OWLSOHV
EDFWHULµIDJRV��DGHP£V��DOJXQRV�EDFWHULµIDJRV�VRQ�FDSDFHV�GH�GHVWUXLU�HO�ELRILOP�FUHDGR�SRU
3��DHUXJLQRVD��
&O¯QLFDPHQWH��ODV�LQIHFFLRQHV�UHVSLUDWRULDV�SRU�3��DHUXJLQRVD�HQ�SDFLHQWHV�FRQ�)4�KDQ�VLGR
WUDWDGDV�GH�PDQHUD�H[LWRVD�VLQ�HIHFWRV�DGYHUVRV��LQFOXVLYH�HQ�SDFLHQWHV�SRVW�WUDVSODQWDGRV�
OR� TXH� HQIDWL]D� HO� KHFKR�GH�TXH�QR�SRVHHQ� ULHVJR� LQIHFFLRVR�SDUD� ORV� KXPDQRV�� (VWR� HV
SDUWLFXODUPHQWH�SURPHWHGRU�\�JDUDQWL]D�PD\RU�DWHQFLµQ�H�LQYHVWLJDFLµQ�HQ�HVWD�£UHD��

(VWD�EDFWHULD�HV�XQ�UHWR�FO¯QLFR��SDUWLFXODUPHQWH�HQ�SDFLHQWHV�FRQ�)4��(O�SUREOHPD�UHVLGH�HQ
HO� KHFKR� GH� VHU� XQD� EDFWHULD� LQWUDFHOXODU�� \D� TXH� ORV� EDFWHULµIDJRV� OLEUHV� VH� GLULJHQ� D
EDFWHULDV� H[WUDFHOXODUHV�� SRU� OR� TXH� OD� HUUDGLFDFLµQ� GH� SDWµJHQRV� LQWUDFHOXODUHV� VLJXH
VLHQGR� XQ� UHWR� \� JHQHUDOPHQWH� SDUD� ORJUDU� XQ� HIHFWR� FO¯QLFR� FRQVLGHUDEOH� VH� UHTXLHUHQ
WHUDSLDV�EDFWHULµIDJDV�SURORQJDGDV��
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%DMD�WR[LFLGDG
ΔGRQHLGDG�HQ�SDFLHQWHV�FRQ�DOHUJLDV�D�DQWLELµWLFRV
+DELOLGDG�GH�GHJUDGDU�ELRILOPV
$FW¼DQ�GH�PDQHUD�LQGHSHQGLHQWH�D�OD�UHVLVWHQFLD�DQWLELµWLFD�\�DOJXQDV�FRPELQDFLRQHV�FRQ�DQWLELµWLFR�HMHUFHQ
XQ�HIHFWR�VLQ«UJLFR�DQWLPLFURELDQR��
$XWR�GRVLV��HO�Q¼PHUR�GH�EDFWHULµIDJRV�LQFUHPHQWDQ�R�GLVPLQX\HQ�FRQ�UHODFLµQ�DO�Q¼PHUR�GH�EDFWHULDV
ΔPSDFWR�P¯QLPR�VREUH�OD�IORUD�FRPHQVDO
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2EMHWLYR��5HYLVDU� OD� OLWHUDWXUD�UHFLHQWH�HQ�UHODFLµQ�FRQ�GLYHUVRV�DVSHFWRV�GH� ODV�VLELODQFLDV�UHFXUUHQWHV�\�R�JUDYHV�HQ�QL³RV�PHQRUHV�GH�WUHV
D³RV�HQ�SDLVHV�GH�LQJUHVRV�EDMRV�\�PHGLRV�

&DXVDV�FRPXQHV
GH�VLELODQFLDV�HQ
QL³RV�PHQRUHV
GH���D³RV��

$VPD�WHPSUDQD��P£V
IUHFXHQWH���
6LELODQFLDV�DVRFLDGDV�D�LQIHFFLRQHV
YLUDOHV��
7UDVWRUQRV�GH�OD�GHJOXFLµQ��
%URQTXLROLWLV�REOLWHUDQWH�SRVWYLUDO�
0DOIRUPDFLRQHV
EURQFRSXOPRQDUHV��
'LVSODVLD�EURQFRSXOPRQDU�
6LELODQFLDV�DVRFLDGDV�D�LQKDODQWHV��
7XEHUFXORVLV�
(QIHUPHGDGHV�FDUGLRYDVFXODUHV��
$VSLUDFLµQ�GH�FXHUSR�H[WUD³R�
)LEURVLV�TX¯VWLFD�

&RQWURO�GH�ORV�IDFWRUHV
PHGLRDPELHQWDOHV

�HVWUDWHJLD�P£V�LPSRUWDQWH
GH�SUHYHQFLµQ�WHPSUDQD��

$FFHVR�D�WHUDSLDV
�HVWUDWHJLD�P£V�XWLOL]DGD�HQ
SD¯VHV�GH�LQJUHVRV�EDMRV�\

PHGLRV��SUHYHQFLµQ
VHFXQGDULD�

5HVXPLGR�SRU��9¯FWRU�0��/µSH]�%DUULRV�
%DFKLOOHU�HQ�&LHQFLDV�0«GLFDV�
�YLFWRU�ORSH]EDUULRV#XFU�DF�FU�
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������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�SUUY�������������
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6H� SUHVHQWD� XQ� HQIRTXH� HVTXHP£WLFR� SDUD� HO� DERUGDMH� GH� XQ
SDFLHQWH� SHGL£WULFR� FRQ� VLELODQFLDV� UHFXUUHQWHV�� WHQLHQGR� HQ� FXHQWD
HQWRUQRV�FRQ�UHFXUVRV�OLPLWDGRV������

5HYLVLµQ� QR� VLVWHP£WLFD� GH� VLELODQFLDV� HQ� ODFWDQWHV� \� QL³RV
PHQRUHV� GH� �� D³RV� FRQ� «QIDVLV� HQ� VX� HSLGHPLRORJ¯D�
GLDJQµVWLFR�PDQHMR�\�SUHYHQFLµQ���
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�'�!9@QV'�?
(O�GLDJQµVWLFR�GH�XQ�LQIDQWH�FRQ�VLELODQFLDV�HV�FO¯QLFR��/DV�SUXHEDV�GH
ODERUDWRULR�\�ORV�H[£PHQHV�UDGLROµJLFRV�QR�VH�XWLOL]DQ�FRPR�HVW£QGDU�
D�PHQRV� TXH� VHD� GLI¯FLO� GHVFDUWDU� RWUDV� FRQGLFLRQHV� R� TXH� QR� KD\D
UHVSXHVWD�DO�WUDWDPLHQWR�GHO�DVPD�
/DV� VLELODQFLDV� HQ� OD� YLGD� WHPSUDQD� VH� FRQHFWDQ� FRQ� IHQRWLSRV� GH
DVPD�HVWDEOHFLGRV�P£V�DGHODQWH��/RV�VLVWHPDV�GH�SXQWXDFLµQ�FRPR
HO� �ΖQGLFH� 3UHGLFWLYR� GHO� $VPD�� D\XGDQ� HQ� OD� WRPD� GH� GHFLVLRQHV
FO¯QLFDV�
(O� HQVD\R� Δ1)$17� GHPRVWUµ� TXH� PDUFDGRUHV� � GH� VHQVLELOL]DFLµQ� D
DHURDO«UJHQRV�SRVLWLYRV�\�R�UHFXHQWRV�DOWRV�GH�HRVLQµILORV�HQ�VDQJUH
SRG¯DQ� SUHGHFLU� XQD� PHMRU� UHVSXHVWD� D� ORV� Δ&6� GLDULRV� GLDULRV� HQ
FRPSDUDFLµQ� FRQ� PRQWHOXNDVW� RUDO� GLDULR� R� WHUDSLD� FRQ� Δ&6� D
GHPDQGD�

/D� SUHYDOHQFLD� GH� ODV� VLELODQFLDV� UHFXUUHQWHV� YDU¯D
LQWHUQDFLRQDOPHQWH� \� GHQWUR� GH� FDGD� SD¯V�� (V� P£V
FRP¼Q�HQ�YDURQHV�\�HO�SULPHU�HSLVRGLR�VXHOH�RFXUULU
HQWUH�ORV�����PHVHV�GH�HGDG���
)DFWRUHV�GH�ULHVJR��+LVWRULD�GH�DVPD�HQ�ORV�SDGUHV�
LQIHFFLRQHV� YLUDOHV� �\� VX� VHYHULGDG��� H[SRVLFLµQ
DPELHQWDO�WHPSUDQD��KDFLQDPLHQWR��FHV£UHD��HVWDFLµQ
GHO� D³R� �DO� QDFHU��� WDEDTXLVPR� SDVLYR� GXUDQWH� \�R
GHVSX«V�GHO�HPEDUD]R��HVWUDWR�VRFLRHFRQµPLFR�EDMR�
HQWUH�RWURV����
)DFWRUHV� GH� SURWHFFLµQ�� /DFWDQFLD� PDWHUQD
�SULPHURV� �� PHVHV��� HGDG� �!��� D³RV�� \� QLYHO
HGXFDWLYR� GH� OD� PDGUH�� HO� VHU� PD\RU� DO� WHQHU� HO
SULPHU�UHVIULDGR��HQWUH�RWURV����

JM�e�9�'@9
(Q�ORV�SD¯VHV�GH�LQJUHVRV�EDMRV�\�PHGLRV�OD�LPSOHPHQWDFLµQ�GH
PHGLGDV�SUHYHQWLYDV�YDU¯D�DPSOLDPHQWH�HQWUH�SD¯VHV���

/DV�YDFXQDV��VRQ�XQD�HVWUDWHJLD�SUHYHQWLYD�LGHDO��6LQ�HPEDUJR�
QR�KD�KDELGR�«[LWR�HQ�HO�GHVDUUROOR�GH�YDFXQDV�FRQWUD�HO�965�\
HO�ULQRYLUXV��

/RV�QL³RV�PHQRUHV�GH���D³RV�FRQ�VLELODQFLDV�VHYHUDV�\�R
UHFXUUHQWHV�VRQ�XQ�SUREOHPD�FRP¼Q�HQ�HVWRV�SD¯VHV��
(V� SRVLEOH� UHGXFLU� OD�PRUELOLGDG� HQ� HVWH� JUXSR� GH� HGDG
VHOHFFLRQDQGR�HO� IHQRWLSR�TXH�SXHGH�UHVSRQGHU�PHMRU�D
ORV�Δ&6��

/DV�VLELODQFLDV�UHFXUUHQWHV�VH�GHILQHQ�FRPR�!��HSLVRGLRV�GXUDQWH�ORV�SULPHURV�GRV�D³RV�GH�YLGD��(VWDV��VRQ�IUHFXHQWHV�\�FRQOOHYDQ�XQ�DOWR�FRVWR
SDUD�HO� SDFLHQWH�� VX� IDPLOLD� \� HO� VLVWHPD�GH� VDOXG�� /RV� LQIDQWHV� FRQ�HVWD�HQWLGDG� VRQ�P£V�SURSHQVRV�D�GHVDUUROODU� DVPD�HQ�GLVWLQWRV� JUDGRV�GH
VHYHULGDG����



�3URSRUFLRQDU�OD�EDVH�GH�HYLGHQFLD�\�OD�SU£FWLFD�SHUVRQDO�SDUD�OD�HYDOXDFLµQ�UHVSLUDWRULD�SUHRSHUDWRULD�GH�QL³RV�FRQ�GHIRUPLGDG�GH�OD�FROXPQD�
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/RV�HIHFWRV�VREUH�OD�SDUHG�WRU£FLFD�\�HO�FUHFLPLHQWR�SXOPRQDU�
(O�FDOLEUH�GH�ODV�Y¯DV�UHVSLUDWRULDV�

/D�GHIRUPLGDG�GH�OD�FROXPQD�HQ�OD�QL³H]�HV��FRP¼Q�\�SXHGH�DIHFWDU�OD�VDOXG�SXOPRQDU�GHELGR�D�

�/D�GHIRUPLGDG�GH�OD�FROXPQD�UDUD�YH]�VH�OLPLWD�D�XQ�VROR�SODQR�\�HV�P£V�FRP¼QPHQWH�XQD�DQRPDO¯D�WULGLPHQVLRQDO�

&Ζ)26Ζ6���FXUYDWXUD�H[FHVLYD�GH�OD�FROXPQD�HQ�HO�SODQR�VDJLWDO�
(6&2/Ζ26Ζ6��FXUYDWXUD�DQRUPDO�GH�OD�FROXPQD�HQ�HO�SODQR�ODWHUDO�R�FRURQDO��
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3RUTXH� SXHGH� DIHFWDU� HO� FUHFLPLHQWR� SXOPRQDU�� FDXVDU� HQIHUPHGDG
SXOPRQDU� UHVWULFWLYD�� \�R� DIHFWDU� ODV� Y¯DV� UHVSLUDWRULDV� D� WUDY«V� GH� OD
FRPSUHVLµQ�H[WU¯QVHFD�FRQ�R�VLQ�DWUDSDPLHQWR�GH�DLUH�

ēL[�ĭV�9ĭ M��[�9V�ĭ�Qĭ3�ĭ�� ?M8'���ĭ��ĭ3�ĭ�?3[89�Ē

/D�HVFROLRVLV�HV�P£V�IUHFXHQWH��FRQ�XQD�SUHYDOHQFLD�GH�����������
+D\�XQD�PD\RU�LQFLGHQFLD�\�JUDYHGDG��GH�HVFROLRVLV�HQ�HO�VH[R�IHPHQLQR�
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5DGLRJUDI¯D� GH� SLH� \� VH� GLEXMD� XQD� O¯QHD� D� WUDY«V� GH� OD� SODFD� WHUPLQDO
SUR[LPDO� GH� OD� Y«UWHEUD� LQFOLQDGD� VXSHULRU� \� OD� SODFD� WHUPLQDO� GLVWDO� GH� OD
Y«UWHEUD� LQFOLQDGD� LQIHULRU�� FRQ� O¯QHDV� SHUSHQGLFXODUHV� GLEXMDGDV� HQ� DPEDV
O¯QHDV�

�QJXOR� GH� &REE�� LQWHUVHFFLµQ� GH� ODV� GRV� O¯QHDV
SHUSHQGLFXODUHV� � \� VH� XVD� SDUD� GHWHUPLQDU� HO
JUDGR�GH�FXUYDWXUD��SUHVHQWH�

$QJXOR�GH����FROXPQD�UHFWD�

�QJXOR� GH� &REE� HV� !� ��� HQ� HO� SODQR� FRURQD�
(VFROLRVLV

�QJXOR�GH�&REE�HV�!����HQ�HO�SODQR�VDJLWDO��&LIRVLV

(WLRORJtD
����GH�ORV�FDVRV�GH�HVFROLRVLV�VRQ�LGLRS£WLFRV�
���� GH� WRGRV� ORV� FDVRV� VRQ� VHFXQGDULRV� D� RWUR� SURFHVR� SDWROµJLFR
�SUREOHPDV� QHXURPXVFXODUHV�� GHO� QHXURGHVDUUROOR�� FDUG¯DFRV�� GH� OD� SDUHG
WRU£FLFD�\�PXVFXORHVTXHO«WLFRV���

(GDG�GH�LQLFLR

$GROHVFHQFLD��HQWUH�ORV����\�ORV����D³RV��
3XHGH�GHVDUUROODUVH�D� FXDOTXLHU�HGDG�\�SXHGH�FODVLILFDUVH�FRPR�FRQJ«QLWD�
LQIDQWLO��MXYHQLO�R�GH�WLSR�DGROHVFHQWH�

6LWLR�

(Q�FXDOTXLHUD�GH� ORV�VHJPHQWRV�GH� OD�FROXPQD��UHJLRQHV�FHUYLFDO�� WRU£FLFD�R
OXPEDU��
/D�DIHFWDFLµQ�GH�OD�FROXPQD�WRU£FLFD�WLHQH�HO�PD\RU�LPSDFWR�HQ�OD�H[WHQVLµQ
GH�OD�HQIHUPHGDG�SXOPRQDU�UHVWULFWLYD�
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&XDQWR�PD\RU�VHD�HO�£QJXOR�GH�&REE��PD\RUHV�VHU£Q�ORV�HIHFWRV�SHUMXGLFLDOHV
VREUH�HO�SXOPµQ�
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�6H�SXHGH�UHDOL]DU�GHVGH�OD�SDUWH�SRVWHULRU��IXVLµQ�SRVWHULRU���GHVGH�HO�IUHQWH
�IXVLµQ�DQWHULRU��R�FRPR�XQD�IXVLµQ�DQWHULRU�\�SRVWHULRU�FRPELQDGDV��XQ
HQIRTXH�GH��IUHQWH�\�HVSDOGD���

3UHGLVSRVLFLµQ�D�OD�LQIHFFLµQ�
+LVWRULDO�GH�UHVSLUDFLµQ�GXUDQWH�HO�VXH³R��HQ�SDUWLFXODU�FRQVLGHUDQGR�OD
SRVLELOLGDG�GH�DSQHD�REVWUXFWLYD�GHO�VXH³R�
(VWDGR�QXWULFLRQDO�
&RPRUELOLGDGHV�
7ROHUDQFLD�GHO�HQWRUQR�GH�FXLGDGRV�LQWHQVLYRV�SRVWRSHUDWRULRV�
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&RPRUELOLGDGHV��S��LQIHFFLRQHV
UHFXUUHQWHV��DVPD��REHVLGDG�

$26��HVWUH³LPLHQWR���

&XUYD�GH�
HVSLURPHWU¯D

5[�GH�WµUD[

(VWDEOHFHU�HVWDGR�UHVSLUDWRULR
LQLFLDO�\�H[FOXLU�FRPRUELOLGDGHV��

&XUYD�GH�HVSLURPHWU¯D
&9���������SOHWLVPRJUDI¯D�\�HVWXGLRV

DGLFLRQDOHV

5[�GH�WµUD[
&9���������WHVW�FDUGLRSXOPRQDU�GH

HMHUFLFLR��HVWXGLRV�GH�VXH³R�

(VWDEOHFHU�HVWDGR�UHVSLUDWRULR
LQLFLDO�\�H[FOXLU�FRPRUELOLGDGHV��

&XUYD�GH�HVSLURPHWU¯D
0HGLGDV�GH�IXHU]D�PXVFXODU

(VWXGLRV�GH�VXH³R�
HQ�WRGRV

(VWXGLRV�GH�VXH³R�
�¼QLFD�PHGLGD�REMHWLYD�

1R�HV�FDSD]�GH�YDORUDU
(VWDEOHFHU�HVWDGR�UHVSLUDWRULR
LQLFLDO�\�H[FOXLU�FRPRUELOLGDGHV��

(VWDEOHFHU�HVWDGR�UHVSLUDWRULR
LQLFLDO�\�H[FOXLU�FRPRUELOLGDGHV��

µ�FLUXJ¯DV�SUHYLDV�

(VWXGLRV�GH�VXH³R�
�¼QLFD�PHGLGD�REMHWLYD�

&XUYD�GH�
HVSLURPHWU¯D�HQ�FDVRV�HQ�ORV

TXH�VH�SXHGD�YDORUDU
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(VFROLRVLV�MXYHQLO�LGLRS£WLFD�QR�FRPSOLFDGD�
(VFROLRVLV� FRQJ«QLWD� H� LQIDQWLO� �WHPSUDQD� LQVWDXUDFLµQ�� D
TXLHQHV�VH�OHV�UHDOL]D�SURFHGLPLHQWRV�QR�FRPSOHMRV�
$OJXQRV�FDVRV�QR�FRPSOHMRV�GH�GLVFDSDFLGDG�FHUHEUDO�

$QDOL]DU� OD� FDSDFLGDG� GHO� QL³R� GH� YROYHU� D� XQ� VDOµQ� GH
SHGLDWU¯D�HQ�VX�HVWDGR�SRVWRSHUDWRULR�

*UXSRV� QHXURPXVFXODUHV� \� GH� QHXURGLVFDSDFLGDG� HQ� TXLHQHV
ORV� HVWXGLRV� GH� IXQFLµQ� SXOPRQDU� \�R� VXH³R� KDQ� VLGR
VDWLVIDFWRULRV�

$QDOL]DU� OD� FDSDFLGDG� GHO� QL³R� GH� UHTXHULU� XQD� 8&Ζ� SDUD�
�REVHUYDFLµQ�HQ�VX�HVWDGR�SRVWRSHUDWRULR�

*UXSRV� FRQ� GHELOLGDG� QHXURPXVFXODU� \� DQWHFHGHQWHV� GH
LQIHFFLµQ�UHFXUUHQWH�
+LSRYHQWLODFLµQ�QRFWXUQD�R�GLXUQD�
&RPSUHVLµQ�EURQTXLDO�H[WU¯QVHFD�VLJQLILFDWLYD�

$QDOL]DU� OD� FDSDFLGDG� GHO� QL³R� GH� UHTXHULU� XQD� 8&Ζ� SDUD�
�LQWHUYHQFLµQ�HQ�VX�HVWDGR�SRVWRSHUDWRULR�

(QIHUPHGDG�SXOPRQDU�UHVWULFWLYD�JUDYH�H�KLSHUFDSQLD�GLXUQD�
$OWR� ULHVJR� GH� FRPSURPLVR� FDUGLRPHWDEµOLFR� DQWH� XQD� FLUXJ¯D
PD\RU�

$QDOL]DU�TXLHQHV�12�VRQ�DSWRV�SDUD�FLUXJ¯D�GH�FROXPQD�



/RV� MµYHQHV�TXH�DOJXQD�YH]�FRQVXPLHURQ�SURGXFWRV
FRQ� WDEDFR� �FRPEXVWLEOH� R� QR��� � WHQ¯DQ� PD\RU
SUREDELOLGDG� GH� KDEHU� XVDGR� DOJXQD� YH]� SURGXFWRV
RUDOHV� FRQ� QLFRWLQD� OLEUH� GH� WDEDFR� TXH� ORV� TXH
QXQFD�KDE¯DQ�XWLOL]DGR�WDEDFR��25�DMXVWDGRV�GH������
Δ&� ����  � ����Ȃ���� \� ������ Δ&� ����  � � ����Ȃ����
UHVSHFWLYDPHQWH��

(QWUH� ORV� DGROHVFHQWHV� TXH� QXQFD� KDE¯DQ� XWLOL]DGR�
� SURGXFWRV� FRQ� WDEDFR�� HO� FRQVXPR� GH� SURGXFWRV
RUDOHV�FRQ�QLFRWLQD�IXH�PX\�EDMR����������

(VWXGLDU�OD�SUHYDOHQFLD�GHO�XVR�GH�SURGXFWRV�RUDOHV�VDERUL]DGRV�GH�QLFRWLQD�OLEUHV�GH�WDEDFR�HQ�MµYHQHV�GH�QRYHQR�\�GHFLPR�JUDGR��GXUDQWH�HO
RWR³R�GHO������HQ�&DUROLQD�GHO�6XU���
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(V�HVWH�HVWXGLR��ORV�SURGXFWRV�RUDOHV�VDERUL]DGRV
GH�QLFRWLQD�OLEUHV�GH�WDEDFR�IXHURQ�HO�VHJXQGR
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JM?�[�V?Q

&LJDUULOORV� HOHFWUµQLFRV�� ����
DOJXQD�YH]�\������HQ� ORV�¼OWLPRV��
PHVHV�

3URGXFWRV� RUDOHV� FRQ� QLFRWLQD
OLEUHV�GH�WDEDFR�������DOJXQD�YH]�
�����HQ�ORV�¼OWLPRV���PHVHV�
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/RV�SURGXFWRV�RUDOHV�VDERUL]DGRV�GH�QLFRWLQD�OLEUHV�GH�WDEDFR��EROVDV�\�RWURV�SURGXFWRV�QR�WHUDS«XWLFRV�FRPR�ORV�FKLFOHV��ODV�SDVWLOODV�\�ODV�JRPLWDV
GH�QLFRWLQD��VRQ�SURGXFWRV�QXHYRV�TXH�KDQ�DXPHQWDGR�HQ�HO�PHUFDGR�GH�(VWDGRV�8QLGRV��$XQTXH�H[LVWHQ�RWURV�SURGXFWRV�TXH�VH�KDQ�XVDGR�SDUD
OD� FHVDFLµQ� GH� WDEDFR�� HVWRV� QXHYRV� SURGXFWRV� QR� FXHQWDQ� FRQ� GLFKD� DSUREDFLµQ�� 6LQ� HPEDUJR�� SXHGHQ� UHVXOWDU� DWUDFWLYRV� SDUD� OD� SREODFLµQ
DGROHVFHQWH�GHELGR�D�TXH�VX�XVR�SXHGH�VHU�I£FLOPHQWH�RFXOWDGR�D�ILJXUDV�GH�DXWRULGDG���VXHOHQ�WHQHU�XQ�VDERU�OODPDWLYR��GXOFH�R�IUXWDO��\��VH�XWLOL]DQ
HVWUDWHJLDV� GH�PHUFDGHR� GLJLWDOHV� TXH� DWUDHQ� D� ORV� MµYHQHV�� � 3RU� HO� PRPHQWR�� QR� H[LVWHQ� HVWXGLRV� TXH� HVWLPHQ� OD� LQFLGHQFLD� GHO� XVR� GH� HVWR
SURGXFWRV�HQ� OD�SREODFLµQ�DGROHVFHQWH�� D�SHVDU�GH� ORV�SRVLEOHV�HIHFWRV�DGYHUVRV�GH� OD�QLFRWLQD� VREUH�HO�GHVDUUROOR� FHUHEUDO�GH�HVWRV� LQGLYLGXRV
�DGLFFLµQ�D�OD�QLFRWLQD�\�SUREOHPDV�GH�DWHQFLµQ��GH�PHPRULD��GH�DSUHQGL]DMH�\�GH�FRQWURO�GH�LPSXOVRV����

6H�FDOFXOµ�OD�SUHYDOHQFLD�GHO�XVR��DOJXQD�YH]�HQ�OD�YLGD�\�HQ�ORV�¼OWLPRV���PHVHV��GH�EROVDV�\�RWURV�SURGXFWRV�GH�QLFRWLQD�OLEUHV�GH�WDEDFR��
�FLJDUURV��FLJDUULOORV�HOHFWUµQLFRV��SLSDV�GH�DJXD�\�SXURV�HQ������DOXPQRV�GH�VHFXQGDULD�GH�&DUROLQD�GHO�6XU�HQWUH�VHSWLHPEUH�\�GLFLHPEUH
GHO�������7DPEL«Q�VH�HVWXGLDURQ�DVRFLDFLRQHV�HQWUH�HO�XVR�GH�HVWRV�SURGXFWRV�\�IDFWRUHV�VRFLRGHPRJU£ILFRV���
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5HVXPLGR�SRU��7LPL�&DPLOOH�5DSLGHO�&KDFµQ�
0«GLFR�JHQHUDO

�WLPLFDPLOOH�UDSLGHO#JPDLO�FRP�
�

?0�V'e?

(O�XVR�GH�SURGXFWRV�RUDOHV�GH�QLFRWLQD�OLEUHV�GH
WDEDFR�IXH�PD\RU�HQ�

/RV� GHP£V� SURGXFWRV�� LQFOX\HQGR� ODV� EROVDV
GH�QLFRWLQD��QR�VXSHUDURQ�HO����GH�XVR�HQWUH
DGROHVFHQWHV��
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�+LVSDQRV� �25� DMXVWDGR�  � ������ Δ&� ����  
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0LQRU¯DV� VH[XDOHV� \� GH� J«QHUR� � �25
DMXVWDGR�  � ������ Δ&� ����  � ����Ȃ����� \� 25
DMXVWDGR� �������Δ&������ �����Ȃ�����

0XMHUHV� �25� DMXVWDGR�  � ������ Δ&� ����  
����Ȃ������

3RU�OR�WDQWR��VH�GHEH�SULRUL]DU�OD�YLJLODQFLD��GHO�XVR
GH� HVWRV� SURGXFWRV� HQ� DGROHVFHQWHV� SDUD� SRGHU
HVWDEOHFHU� SRO¯WLFDV� TXH� SHUPLWDQ� SURWHJHU� D� HVWD
SREODFLµQ�\�SURPRYHU�OD�HTXLGDG�HQ�VDOXG���

SURGXFWR�FRQ�QLFRWLQD�P£V�XVDGR�SRU�ORV�DGROHVFHQWHV��\�VX�XVR
IXH�VLJQLILFDWLYDPHQWH�PD\RU� HQ� SREODFLRQHV� GHVIDYRUHFLGDV�� ODV
FXDOHV� KDQ� VLGR� P£V� DIHFWDGDV� SRU� SUREOHPDV� UHODFLRQDGRV� DO
XVR�GH�WDEDFR�GH�IRUPD�KLVWµULFD��

/RV� GRV� SURGXFWRV� P£V� XVDGRV� HQWUH� ORV
DGROHVFHQWHV�IXHURQ��
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(VWD�LQIRUPDFLµQ�VH�HQFXHQWUD�DFWXDOL]DGD�DO�G¯D�GH�OD�SXEOLFDFLµQ�\�GLVH³DGD�HVSHFLDOPHQWH�SDUD�SURIHVLRQDOHV�HQ�VDOXG��
(O�HTXLSR�GH�WUDEDMR�GH�3XQWDOLWRV�3HGL£WULFRV�UHDOL]D�WRGRV�ORV�HVIXHU]RV�SHUWLQHQWHV�SDUD�DVHJXUDU�TXH�OD�SXEOLFDFLµQ�VHD�GH�DOWD�FDOLGDG��VLQ
HPEDUJR��QR�HV�UHVSRQVDEOH�GH�VX�YHUDFLGDG��$O�GHVFDUJDU�HVWH�GRFXPHQWR�XVWHG�H[SUHVD�HVWDU�GH�DFXHUGR�FRQ�HO�KHFKR�GH�TXH�HVWD�LQIRUPDFLµQ�QR
GHEH�UHSUHVHQWDU�FRQVHMRV�P«GLFRV�GH�GLDJQµVWLFR���GH�WUDWDPLHQWR��QL�PDQHMR��\�QR�SUHWHQGH�VXVWLWXLUOR��
/RV�GXH³RV�GH�HVWH�GRFXPHQWR�QR�SUHWHQGHQ�XWLOL]DUOR�FRPR�PHGLR�GH�FRPXQLFDFLµQ�FRQ�HO�S¼EOLFR�JHQHUDO�FRQ�UHVSHFWR�D��L��SUHJXQWDV�P«GLFDV���LL�
HVWDEOHFLPLHQWR�GH�UHODFLRQHV�P«GLFR�SDFLHQWH��
5HFRPHQGDPRV�UHYLVDU�HO�DUW¯FXOR�RULJLQDO�HQ�FDVR�GH�GXGDV�R�HQ�FDVR�GH�TXH�VH�GHVHH�SURIXQGL]DU�OD�LQIRUPDFLµQ�GHO�PLVPR�

$VLVWHQWHV�HGLWRULDOHV�\�SURGXFFLµQ

(QFDUJDGRV�GHb�UHGHV�VRFLDOHV

$XWRUHV 'UD��$QGUHD�0HO«QGH]�%HUP¼GH]
'UD��7LPL�&DPLOOH�5DSLGHO�&KDFµQ
'UD��<LUODQ\�3DGLOOD�8UH³D
'UD��&DWDOLQD�&DVWULOOR�+LQH
'UD��1LFROH��OYDUH]�&HGH³R
'UD��&DPLOD�0ROLQD�6HJXUD
'UD��9DOHULD�0ROLQD�6HJXUD
'UD��.HLV\�$OIDUR�&RUGHUR
0DU¯D�-RV«�/L]DQR�
)HGHULFR�*DPERD�+HUQ£QGH]�
$OHMDQGUD�&DOOHMDV�3HGULDQHV
7DOL�*UXQKDXV�/XEHOVNL
'DQLHOD�0DU¯Q�1X³H]
9LFWRU�0DQXHO�/µSH]�%DUULRV
0HOLVVD�&KDFµQ�4XLUµV

'UD��&DPLOD�0ROLQD�6HJXUD
'UD��9DOHULD�0ROLQD�6HJXUD
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'UD��*ORULDQD�/RU¯D��0'��
'UD��9DOHULD�0ROLQD�6HJXUD
'UD��&DPLOD�0ROLQD�6HJXUD
'UD��<LUODQ\�3DGLOOD�8UH³D
'UD��.HLV\�$OIDUR�&RUGHUR
'UD��&DWDOLQD�&DVWULOOR�+LQH
'DQLHOD�0DU¯Q�1X³H]
9LFWRU�0DQXHO�/µSH]�%DUULRV
0HOLVVD�&KDFµQ�4XLUµV
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<RXVDI��$��0XWDOLE��0��%XUGHQ�RI�3HGLDWULF�)XQFWLRQDO�*DVWURLQWHVWLQDO�'LVRUGHU�LQ�DQ�(PHUJHQF\�'HSDUWPHQW��3HGLDWULF�(PHUJHQF\�&DUH�
�������������SS�������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SHF�������������������
ăXNDVLN�-��'LHULN[�7��%HVVHOLQJ�YDQ�GHU�9DDUW�Ζ��GH�0HLM�7��6]DMHZVND�+��0XOWLVSHFLHV�3URELRWLF�LQ�$$'�6WXG\�*URXS��0XOWLVSHFLHV�3URELRWLF�IRU
WKH�3UHYHQWLRQ�RI�$QWLELRWLF�$VVRFLDWHG�'LDUUKHD�LQ�&KLOGUHQ��$�5DQGRPL]HG�&OLQLFDO�7ULDO��-$0$�3HGLDWU�����������������Ȃ����
GRL���������MDPDSHGLDWULFV������������
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5HYLHZV�������������������'LVSRQLEOH�HQ��KWWSV���GRL��RUJ���������M�SUUY��������������
�'RQDOGVRQ�6Ζ��'RUPDQHVK�$��3HUH]�&��0DMPXQGDU�$��$OOHP�-3��$VVRFLDWLRQ�%HWZHHQ�([SRVXUH�WR�7REDFFR�&RQWHQW�RQ�6RFLDO�0HGLD�DQG
7REDFFR�8VH��$�6\VWHPDWLF�5HYLHZ�DQG�0HWD�DQDO\VLV��-$0$�3HGLDWU�������6HS�������������������GRL����������MDPDSHGLDWULFV������������
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5HYLHZV��������'HF��������������'LVSRQLEOH�HQ����������M�SUUY������������
*LOO��+���	�0DUFROLQL��(����������1RQLQYDVLYH�0HFKDQLFDO�9HQWLODWLRQ��(PHUJHQF\�0HGLFLQH�&OLQLFV�2I�1RUWK�$PHULFD�����������������
KWWSV���GRL�RUJ���������M�HPF������������
0RFHOLQ��+7��5LEHLUR��)��&DVWUR��5-��6DUULD��((��%XHQR��)*��7KH�ZKHH]\�LQIDQW��$�YLHZSRLQW�IURP�ORZ�PLGGOH�LQFRPH�FRXQWULHV��3HGLDWULF
5HVSLUDWRU\�5HYLHZ��������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�SUUY��������������
8UTXKDUW�'��16��3UHQWLFH�.��7VLULNRV�$��3UH�RSHUDWLYH�UHVSLUDWRU\�DVVHVVPHQW�IRU�FKLOGUHQ�ZLWK�VSLQDO�GHIRUPLW\��3HGLDWULF�UHVSLUDWRU\
UHYLHZV������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�SUUY��������������
+DUORZ�$)��9RJHO�($��7DFNHWW�$3��&KR�-��+DQ�'+��:RQJ�0��&RFNEXUQ�0*��6XVVPDQ�6<��8QJHU�-%��/HYHQWKDO�$0��%DUULQJWRQ�7ULPLV�-/�
$GROHVFHQW�8VH�RI�)ODYRUHG�1RQ�7REDFFR�2UDO�1LFRWLQH�3URGXFWV��3HGLDWULFV�������6HS����������H������������GRL����������SHGV������
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