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QĈŋŕŸŸÝġĭÝ�žƍùûŕōĽƍōƇĭƣÝń
/D� KHPRUUDJLD� VXEFRQMXQWLYDO� QR� WLHQGH� D
DIHFWDU� OD� YLVLµQ� \� XVXDOPHQWH� UHVXHOYHQ
HVSRQW£QHDPHQWH� HQ� XQRV� G¯DV� 6Δ1
VHFXHODV���

qÝōĈĽŕ�ōĭŔŕž�ğĈùŸĭńĈž�ĈōƇŸĈ�ɀɇɫɄȾ�āįÝž�āĈ�ĈāÝā

(VWXGLR� FO¯QLFR� VREUH� HO� � �WLPLQJ�� GHO
DQWLELµWLFR��SXQFLµQ�OXPEDU�\�TXLHQ�OR�UHDOL]D
DVRFLDGR�D�GLVWLQWRV�DVSHFWRV�SURQµVWLFRV���

�ĈƣĭžĭŖō�žŕùŸĈ�ƣĈōƇĭńÝûĭŖō�ŋĈûÞōĭûÝ
7HPD� GHO� PRPHQWR� SRU� OD� VLWXDFLµQ� DFWXDO� TXH� YLYLPRV� HQ� HO� SD¯V�� (O
FRQRFLPLHQWR� GH� DVSHFWRV� E£VLFRV� GH� ILVLRORJ¯D� SXOPRQDU� \� P«WRGRV� GH
YHQWLODFLµQ�DVLVWLGD���

�ōĭŋÝńĈž�ƣĈōĈōŕžŕž�Ĉō�ƍō�ŋƍōāŕ�ûÝŋùĭÝōƇĈ�
6LJXLHQGR� FRQ� OD� VHULH� GH� 1HWIOL[� ORV� ��
DQLPDOHV� P£V� SHOLJURVRV� HQ� /DWLQRDP«ULFD�
WUDHPRV� XQD� UHYLVLµQ� VREUH� DVSHFWRV� GH
HQYHQHQDPLHQWR� \� ODV� FRQVHFXHQFLDV� HQ� XQ
PXQGR�TXH�FDPELD���
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ÉĭŸƍĈńÝ�žįŋĭûÝ

ɜ�ƍĈ�ÝŴŸĈōāĭŋŕž�ûŕō�ńÝ�ŴÝōāĈŋĭÝɛ�
/D� UHGXFFLµQ� GH� OD� PRUELOLGDG� UHVSLUDWRULD
GXUDQWH� OD� LPSOHPHQWDFLµQ� GH� PHGLGDV� GH
PLWLJDFLµQ� GH� OD� SDQGHPLD� GHEHU¯DQ� VHU
HVWUDWHJLDV� D� VHJXLU� HQ� D³RV� IXWXURV�� HQ
SDUWLFXODU� GXUDQWH� OD� «SRFD� GH� LQIHFFLRQHV
UHVSLUDWRULDV���

"{ÉU(�ŴŸŕńŕōġÝāŕ�Ĉō�ōĭŔŕž�ƪ�ÝāŕńĈžûĈōƇĈž
�&X£O�HV�OD�UHDOLGDG�DFWXDO�\�VXV�FRQVHFXHQFLDV"�
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GH� HVSHFLDOLVWDVb \� UHVLGHQWHV� GH� 3HGLDWU¯D� GH� &RVWD� 5LFD�
TXLHQHV�JX¯DQ�D�ORV�LQWHUQRV�XQLYHUVLWDULRV�JHQHUDGRUHV�GH
FRQWHQLGR�

'U��5REHUWR�6HJXUD
5HWDQD�0'�
(GLWRU
3HGLDWUD
+RVSLWDO�1DFLRQDO�GH�1L³RV
VHUH�UREHUWR#JPDLO�FRP

'U��6DQWLDJR�%DWDOOD
*DUULGR��0'�
(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�
(GLWRU�MHIH�\�O¯GHU�GHO�SUR\HFWR
3HGLDWUD�1HXPµORJR��P£VWHU�HQ
(SLGHPLRORJ¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
TXLTXHVRWR#JPDLO�FRP

'U��$UWXUR�6RO¯V�0R\D�
0'�
(GLWRU
3HGLDWUD�1HXPµORJR
+RVSLWDO�1DFLRQDO�GH�1L³RV�
DUWXVRO#JPDLO�FRP

'UD��$GULDQD�<RFN
&RUUDOHV��0'�06F��
(GLWRUD
3HGLDWUD�(PHUJHQFLµORJD�
P£VWHU�HQ�(SLGHPLRORJ¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
DGUL\RFN#JPDLO�FRP

'UD��&DPLOD�7DXWLYD
5RMDV��0'�
(GLWRUD�\�DXWRUD
5HVLGHQWH�GH�3HGLDWU¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
FDPLODWDXWLYDU#JPDLO�FRP

'UD��+HOHQD�%UHQHV
&KDFµQ��0'�
(GLWRUD
3HGLDWUD�ΔQIHFWµORJD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
KHOHQDEUHQHV#\DKRR�FRP

'UD��-HVVLFD�*µPH]
9DUJDV��0'�
(GLWRUD
+HPDWµORJD�3HGLDWUD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
MHPDJRYD#JPDLO�FRP

'UD��0DU¯D�)HUQDQGD
0RQWHUR�+HUUHUD��0'�
(GLWRUD
3HGLDWUD�1HRQDWµORJD
+RVSLWDO�6DQ�9LFHQWH�GH�3DXO
IHUPK�#JPDLO�FRP
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XQLYHUVLWDULRV� DOWDPHQWH� PRWLYDGRV� D� FRQYHUWLUQRV
HQ�JHQHUDGRUHV�GH�FDPELR��

'UD��7LPL�&DPLOOH�5DSLGHO�&KDFµQ��0'�
0«GLFR�*HQHUDO�

WLPLFDPLOOH�UDSLGHO#JPDLO�FRP

'UD��$QGUHD�0HO«QGH]�%HUP¼GH]��0'�
0«GLFR�*HQHUDO

DQGUHD�PHOHQGH]���#JPDLO�FRP

'UD��1LFROH��OYDUH]�&HGH³R��0'�
0«GLFR�*HQHUDO�

DOYDUH]QLF��#JPDLO�FRP

'UD��&DWDOLQD�&DVWULOOR�+LQH��0'�
0«GLFR�*HQHUDO

FDWDOLQD�FDVWULOORKLQH#JPDLO�FRP
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0«GLFR�*HQHUDO

YPROLQDVHJXUD��#JPDLO�FRP
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0«GLFR�*HQHUDO�

FPROLQDVHJXUD��#JPDLO�FRP

0DU¯D�-RV«�/L]DQR�9LOODUUHDO
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('

PPDULDMROL]DQR#JPDLO�FRP

)HGHULFR�*DPERD�+HUQ£QGH]
ΔQWHUQR�8QLYHUVLWDULR�GH�OD�8&Δ0('

IHGH�JDPERDK#JPDLO�FRP

$OHMDQGUD�&DOOHMDV�3HGULDQHV
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('

DOHFDOOHMDV�#JPDLO�FRP

'UD��.HLV\�$OIDUR�&RUGHUR��0'�
0«GLFR�*HQHUDO�

NHLV\DOIDUR#JPDLO�FRP
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0«GLFR�*HQHUDO�

\LUODQ\�SDGLOOD#XFU�DF�FU�

7DOL�*UXQKDXV�/XEHOVNL
ΔQWHUQD�8QLYHUVLWDULD�GH�OD

8&Δ0('
WDOLJO#KRWPDLO�FRP

'DQLHOD�0DU¯Q�1¼³H]
ΔQWHUQD�8QLYHUVLWDULD�GH�OD

+LVSDQRDPHULFDQD
GDQLPDULQ����#KRWPDLO�FRP�

0HOLVVD�&KDFµQ�4XLUµV
ΔQWHUQD�8QLYHUVLWDULD�GH�OD
8QLYHUVLGDG�GH�&RVWD�5LFD
PHOLVVDFKDFRQT#JPDLO�FRP

9LFWRU�0DQXHO�/µSH]�%DUULRV
ΔQWHUQR�8QLYHUVLWDULR�GH�OD
8QLYHUVLGDG�GH�&RVWD�5LFD
YPORSH]EDUULRV#JPDLO�FRP
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(YLGHQFLD
SHGL£WULFD�UHFLHQWH�
&RVJURYH�3��HW�DO��3UHGLFWRUHV�GH�ODULQJRHVSDVPR�GXUDQWH����
����HSLVRGLRV�GH�VHGDFLµQ�SDUD�SURFHGLPLHQWRV�SHGL£WULFRV��

3DULNK�$2��HW�DO��3UHYDOHQFLD�\�FDXVDV�GH�KHPRUUDJLD
VXEFRQMXQWLYDO�HQ�QL³RV��

9DQ�:LQNOH�3��HW�DO��0DQHMR�FO¯QLFR�\�UHVXOWDGRV�GH�QL³RV
IHEULOHV�HQWUH�������G¯DV�GH�YLGD�YDORUDGRV�HQ�VHUYLFLRV�GH
HPHUJHQFLDV�GH�OD�FRPXQLGDG��

:DUG�-��HW�DO��0RGRV�E£VLFRV�GH�YHQWLODFLµQ�PHF£QLFD��

0DUW¯QH]�3��HW�DO��$QLPDOHV�YHQHQRVRV�HQ�XQ�PXQGR
FDPELDQWH�

7XFNHUPDQ�-��HW�DO��(QIRTXHV�HIHFWLYRV�SDUD�FRPEDWLU�OD
UHVLVWHQFLD�D�OD�YDFXQDFLµQ��

7KRUQKLOO�-3��HW�DO��ΖQIHFFLµQ�SRU�YLUXV�GH�OD�YLUXHOD�V¯PLFD�HQ
KXPDQRV�GH����SD¯VHV��DEULO�MXQLR������

.XDV�&��HW�DO���(O�YDORU�GLDJQµVWLFR�GH�ODV�SUXHEDV�GH
ODERUDWRULR�HQ�OD�GHWHFFLµQ�GH�OHVLRQHV�GH�µUJDQRV�VµOLGRV�HQ
SDFLHQWHV�SHGL£WULFRV�FRQ�WUDXPD�DEGRPLQDO�FHUUDGR��

1HRJL�6��HW�DO��$SHQGLFHFWRPLD�ODSDURVFRSLFD�YV�DELHUWD�HQ
DSHQGLFLWLV�FRPSOLFDGD�HQ�QL³RV��

5HKPDQ�'1��HW�DO���+LSRQDWUHPLD�HQ�UHFL«Q�QDFLGRV��8Q
HQIRTXH�SU£FWLFR��



5HDOL]DU�XQ�DQ£OLVLV�SUHGLFWLYR�GH�SUHGLFWRUHV�ELROµJLFDPHQWH�SODXVLEOHV�\�ODV�LQWHUYHQFLRQHV�\�UHVXOWDGRV�DVRFLDGRV�FRQ�HO�ODULQJRHVSDVPR�

(V�HO�HVWXGLR�P£V�JUDQGH�SDUD�HYDOXDU�OD�SUHYDOHQFLD�\�ORV�IDFWRUHV�GH�ULHVJR�GHO�ODULQJRHVSDVPR�GXUDQWH�OD�VHGDFLµQ�SHGL£WULFD�


6H�DQDOL]DURQ���������VHGDFLRQHV�
���� QL³RV� GHVDUUROODURQ� ODULQJRHVSDVPR�� FRQ� XQD
SUHYDOHQFLD�JHQHUDO�QR�DMXVWDGD�GH����������

���� GH� ORV� HYHQWRV� �������� RFXUULHURQ� DQWHV� GHO
SURFHGLPLHQWR�� ���� �������� RFXUULHURQ� GXUDQWH� HO
SURFHGLPLHQWR� \� ��� ������� RFXUULHURQ� GHVSX«V� GHO
SURFHGLPLHQWR��

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

�DOHFDOOHMDV�#JPDLO�FRP�
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0HGLFLQH��������6����������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�DQQHPHUJPHG�������������

([LVWH�XQ�DXPHQWR�GH� ODULQJRHVSDVPR�HQ�VHGDFLµQ�SHGL£WULFD�SDUD�SURFHGLPLHQWRV�HQ�SDFLHQWHV�FRQ�P¼OWLSOHV� IDFWRUHV�ELROµJLFRV��DV¯
FRPR�WDPEL«Q�XQD�DVRFLDFLµQ�FRQ�HO�WLSR�GH�SURFHGLPLHQWRV�\�PHGLFDPHQWRV�XWLOL]DGRV��6LQ�HPEDUJR��VH�GHPRVWUµ�TXH�OD�SUHYDOHQFLD�GHO
ODULQJRHVSDVPR�VH�PDQWXYR�EDMD��\�HVWR�GHEH�VHU�LPSRUWDQWH�DO�PRPHQWR�GH�OD�WRPD�GH�GHFLVLRQHV�VREUH�VHGDFLµQ�
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'HVDWXUDFLµQ�LQIHULRU�D�����GXUDQWH�P£V�GH����VHJ��������
ΔPSRVLELOLGDG�GH�FRPSOHWDU�SURFHGLPLHQWR��������
ΔQWHUYHQFLµQ�GH�HPHUJHQFLD�HQ�Y¯DV�UHVSLUDWRULDV��������
ΔQWXEDFLµQ�HQGRWUDTXHDO�������
+RVSLWDOL]DFLµQ�QR�SODQLILFDGR�R�QHFHVLGDG�GH� FXLGDGRV�GH
PD\RU�QLYHO�GH�DWHQFLµQ�������
$VSLUDFLµQ�������
3DUR�FDUG¯DFR�������

(QWUH�ORV�SDFLHQWHV�FRQ�ODULQJRHVSDVPR��SUHVHQWDURQ��
0HQRU�HGDG�GHO�SDFLHQWH
$6$�PD\RU
ΔQIHFFLµQ�GH�Y¯DV�UHVSLUDWRULDV�FRQFRPLWDQWH
3URFHGLPLHQWRV�GH�Y¯DV�UHVSLUDWRULDV
&RPELQDFLµQ�GH�PHGLFDPHQWRV�

$XPHQWDQ�ULHVJR�GH�ODULQJRHVSDVPR�
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6H�UHDOL]µ�XQ�DQ£OLVLV�VHFXQGDULR�GH�OD�EDVH�GH�GDWRV
PXOWLF«QWULFDV�P£V�JUDQGH�GH�OD�SU£FWLFD�GH�VHGDFLµQ
SHGL£WULFD� SDUD� SURFHGLPLHQWRV�� �3HGLDWULF� 6HGDWLRQ
5HVHDUFK�&RQVRUWLXP��365&�ȇV�PXOWLFHQWHU�GDWDEDVH�

6H�WRPDURQ�HQ�FXHQWD�VHGDFLRQHV�UHDOL]DGDV�HQWUH�HO
��GH�HQHUR������\����GH�GLFLHPEUH������

/DV� YDULDEOHV� LQGHSHQGLHQWHV� LQFOX\HURQ� OD� FDWHJRU¯D
GH� OD� $6$� �6RFLHGDG� $PHULFDQD� GH� $QHVWHVLµORJRV��
HGDG��VH[R��LQIHFFLµQ�GH�Y¯DV�UHVSLUDWRULDV�VXSHULRUHV�
PHGLFDPHQWRV�XWLOL]DGRV��OD�XELFDFLµQ�GH�OD�VHGDFLµQ
HQ�HO�KRVSLWDO��VL�HO�SURFHGLPLHQWR�IXH�GRORURVR�\�VL�HO
SURFHGLPLHQWR�LQYROXFUµ�ODV�Y¯DV�UHVSLUDWRULDV�
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(V�HO�FLHUUH�GH�OD�JORWLV�\�HO�FHVH�GH�OD�YHQWLODFLµQ�SHVH�D�OD�SHUVLVWHQFLD�GHO�HVIXHU]R�UHVSLUDWRULR�
(V�HO� HYHQWR�DGYHUVR�DVRFLDGR�D� OD� VHGDFLµQ� FRQ�PD\RU�SRWHQFLDO�GH� FRPSOLFDFLRQHV�JUDYHV�� FRPR�KLSR[HPLD��EUDGLFDUGLD�
DVSLUDFLµQ�\�SDUR�FDUG¯DFR�
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WXYLHURQ���HSLVRGLR�GH�ODULQJRHVSDVPR���������

WXYLHURQ���HSLVRGLRV�GH�ODULQJRHVSDVPR��������

WXYR���HSLVRGLRV�GH�ODULQJRHVSDVPR�

(Q�FRPSDUDFLµQ�FRQ�SURSRIRO� VROR�� ORV� UHJ¯PHQHV�GH
FRPELQDFLµQ� GH� SURSRIRO� WXYLHURQ� XQ� PD\RU� ULHVJR�
SURSRIRO� �� NHWDPLQD� �D25� ������ ����� D� ������ \����
�SURSRIRO���GH[PHGHWRPLGLQD��D25������������D������
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6H� FRQGXMR� XQ� HVWXGLR� WUDQVYHUVDO� UHWURVSHFWLYR� HQ� XQ
SHULRGR�GH���D³RV�
*UXSR�HWDULR��SDFLHQWHV�PHQRUHV�GH����D³RV
6H�GHILQH�OD�FDXVD�GH�KHPRUUDJLD�VXEFRQMXQWLYDO�FRQ�EDVH
HQ� DQWHFHGHQWHV� SDWROµJLFRV�� DQWHFHGHQWHV� TXLU¼UJLFRV�
KDOOD]JRV�RFXODUHV��H[£PHQHV�GH�ODERUDWRULR�H�LP£JHQHV�

3REODFLµQ�WRWDO�GH��������QL³RV�
+HPRUUDJLD�VXEFRQMXQWLYDO�VH�KDOOµ�HQ�����FDVRV��
3UHYDOHQFLD�WRWDO�GH������
���� FDVRV� IXHURQ� FDXVDGRV� SRU� FLUXJ¯D� RFXODU� FRPR
SURFHGLPLHQWRV� FRUUHFWLYRV�GH�HVWUDELVPR�� FDWDUDWD�R�JODXFRPD
HQWUH�RWURV�
([FOX\HQGR�FDXVDV�TXLU¼UJLFDV� UHVWDQ�����FDVRV�GH�KHPRUUDJLD
VXEFRQMXQWLYDO��
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�������'LVSRQLEOH�HQ����������SHF������������������
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(VWXGLR�WUDQVYHUVDO�GH���D³RV�GH�GXUDFLµQ�HQ�ORV�FX£OHV�VH�YDORUDURQ
RIWDOPROµJLFDPHQWH�SDFLHQWHV�GHO�JUXSR�HWDULR�GH���PHVHV�D����D³RV��
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5HVXPLGR�SRU��'DQLHOD�0DU¯Q�1¼³H]
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8QLYHUVLGDG

+LVSDQRDPHULFDQD
�GDQLPDULQ����#KRWPDLO�FRP�

(VWH�DUW¯FXOR�SUHWHQGH�FRQRFHU�OD�SUHYDOHQFLD�\�ODV�GLYHUVDV�FDXVDV�GH�OD�KHPRUUDJLD�VXEFRQMXQWLYDO�HQ�ORV�QL³RV��
/D�KHPRUUDJLD�VXEFRQMXQWLYDO��+6&��HV�XQ�KDOOD]JR�RFXODU�TXH�SXHGH�GHEHUVH�D�HWLRORJ¯DV�LQIHFFLRVDV��YDVFXODUHV�R�WUDXP£WLFDV��
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/D�KHPRUUDJLD�VXEFRQMXQWLYDO�HV�XQ�KDOOD]JR�SRFR�FRP¼Q
VL�VH�H[FOX\HQ�FDXVDV�TXLU¼UJLFDV��
6RODPHQWH� VH� KDOOµ� HQ� ����� GH� ODV� H[DPLQDFLRQHV
RFXODUHV�GH�UXWLQD��
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/RV�FDPELRV�JOREDOHV�SUHYLVWRV�SDUD�ODV�SUµ[LPDV�G«FDGDV�PRGLILFDU£Q�ODV�LQWHUDFFLRQHV�KXPDQDV�\�JDQDGHUDV�FRQ�ORV�DQLPDOHV�YHQHQRVRV�HQ�WRGR�HO
SODQHWD��$YDQ]DU�HQ�HO�FRQRFLPLHQWR�VREUH�OD�GLVWULEXFLµQ�GH�HVSHFLHV�GH�DQLPDOHV�YHQHQRVRV�\�VX�SRVLEOH�LPSDFWR�HQ�KXPDQRV�\�JDQDGR�VHU£�HVHQFLDO
QR�VROR�SDUD�SUHYHQLU�\�WUDWDU�ORV�HQYHQHQDPLHQWRV��VLQR�WDPEL«Q�SDUD�FRQVHUYDU�OD�ELRGLYHUVLGDG�GHO�SODQHWD���

&DVRV�GH�HQYHQHQDPLHQWR�SRU�PRUGHGXUD�GH�VHUSLHQWH�DO�D³R�

ȿɕɆ�ƪ�ɀɕɅ�ŋĭńńŕōĈž�

�������\���������PXHUWHV� ��������SHUVRQDV�FRQ�VHFXHODV�
I¯VLFDV�\�SVLFROµJLFDV�SHUPDQHQWHV�

M���¶°�Èĭ��ĭ¯uä¶Äĭ�¯Áu�Î¶ĭ

&DVRV�GH�SLFDGXUDV�GH�HVFRUSLµQ�DO�D³R�

ȿɚɀ�ŋĭńńŕōĈž�
0£V�GH������PXHUWHV�

2WURV�DQLPDOHV�YHQHQRVRV�GH�SUREOHPD�P«GLFR�SHOLJURVR��

$IHFWDQ�SUHGRPLQDQWHPHQWH�D�SREODFLRQHV�HPSREUHFLGDV
TXH�D�PHQXGR�WLHQHQ�DFFHVR�OLPLWDGR�D�WUDWDPLHQWRV��

/D�FRPSRVLFLµQ�GH� ORV�YHQHQRV�YDU¯D�PXFKR�HQWUH�HVSHFLHV�\�GHQWUR�GH�HOODV��GHELGR�D�GHWHUPLQDQWHV�JHRJU£ILFRV�\�RQWRJHQ«WLFRV��DV¯�FRPR�D
SURFHVRV�SRVJHQµPLFRV�FRPSOHMRV��(VWD�DPSOLD�YDULDELOLGDG�LQIOX\H�GLUHFWDPHQWH�HQ�OD�HILFDFLD�GH�ORV�DQWLYHQHQRV��
/RV� YHQHQRV� FRQVWLWX\HQ� XQD� IXHQWH� GH� QXHYDV� PRO«FXODV� TXH� SRGU¯DQ� VHU� FRPSXHVWRV� � SDUD� HO� GHVDUUROOR� GH� QXHYRV� I£UPDFRV� \� UHDFWLYRV� GH
GLDJQµVWLFR�SDUD�XQD�YDULHGDG�GH�HQIHUPHGDGHV��
$�SHVDU�GH�ORV�DYDQFHV�VLJQLILFDWLYRV�HQ�HO�HVWXGLR�GH�ORV�DQLPDOHV�YHQHQRVRV�\�VXV�YHQHQRV��TXHGDQ�LPSRUWDQWHV�ODJXQDV�GH�FRQRFLPLHQWR�HQ�HVWRV
GRPLQLRV��

e�9V�0�Q

'LVWULEXFLµQ�GH�HVSHFLH� 9DULDELOLGDG�GHO�YHQHQR� )LQDQFLDPLHQWR

7LHPSR� &DPELR�FOLP£WLFRΔQVWDODFLRQHV�

$YDQFHV�WHFQROµJLFRV�HQ�HO�SURFHVDPLHQWR�GH�GDWRV�\�P«WRGRV�GH
DSUHQGL]DMH�DXWRP£WLFR�TXH�SHUPLWHQ�HO�GHVDUUROOR�GH�HVWLPDFLRQHV
FRPSUREDEOHV�GH�OD�GLYHUVLGDG�SUHVHQWH�\�IXWXUD��
/DV�SUHGLFFLRQHV�HFROµJLFDV�VH�FRQYLHUWHQ�HQ�KHUUDPLHQWDV
IXQGDPHQWDOHV�SDUD�GHWHUPLQDU�ODV�SULRULGDGHV�GH�DFFLµQ�H�LGHQWLILFDU�ODV
SULRULGDGHV�GH�FRQVHUYDFLµQ�EDVDGDV�HQ�OD�SUHVHUYDFLµQ�GH�OD
ELRGLYHUVLGDG�\�HO�SRWHQFLDO�IDUPDFROµJLFR�

��Q� (?Q

&DPELR�HQ�OD�GLVWULEXFLµQ�JHRJU£ILFD�

5HGXFLU�VX�GLVWULEXFLµQ�JHRJU£ILFD�\�DOJXQDV�LQFOXVR�SXHGHQ
OOHJDU�D�H[WLQJXLUVH��\�FRQ�HOOR�VH�SHUGHU£Q�HFRVLVWHPDV
UHOHYDQWHV��
$XPHQWR�GH�OD�H[SDQVLµQ�JHRJU£ILFD��LPSDFWR�HQ�OD
LQFLGHQFLD�GH�HQYHQHQDPLHQWRV�\�ODV�FRPSOLFDFLRQHV�DVRFLDGDV
SDUD�VX�PDQHMR�FO¯QLFR�FRPR�OD�SRVLEOH�LQHILFDFLD�GH�ORV
DQWLYHQHQRV�H[LVWHQWHV��

5HGXFFLµQ�GH�ODV�HPLVLRQHV�GH�&2��\�OD�GHIRUHVWDFLµQ��
0£V�UHFXUVRV��
8QD�PD\RU�LQWHJUDFLµQ�GH�OD�WHRU¯D�\�ORV�P«WRGRV�GH�OD�HFRORJ¯D�HQ�ORV
HVWXGLRV�HSLGHPLROµJLFRV�SDUD�DQWLFLSDU�FDPELRV�IXWXURV�\�GLVH³DU
LQWHUYHQFLRQHV�HIHFWLYDV�
(VIXHU]R�SRO¯WLFR�HQ�OD�VDOXG�S¼EOLFD�SDUD�PHMRUDU�OD�SUHYHQFLµQ�\�HO
PDQHMR�GH�ORV�HQYHQHQDPLHQWRV�\�SUHVHUYDU�OD�ELRGLYHUVLGDG�
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8Q�FRQRFLPLHQWR�P£V�SURIXQGR�GH�ODV�HVSHFLHV�GH�DQLPDOHV�YHQHQRVRV��VX�GLVWULEXFLµQ�\�FRQWH[WRV�HFROµJLFRV��\�OD�FRPSRVLFLµQ�GH�VXV
YHQHQRV�SURSRUFLRQDU£�LQIRUPDFLµQ�YDOLRVD�SDUD�PHMRUDU�OD�SUHYHQFLµQ�\�HO�WUDWDPLHQWR�GH�ORV�HQYHQHQDPLHQWRV��DV¯�FRPR�SDUD
LGHQWLILFDU�QXHYRV�FRPSXHVWRV�SULQFLSDOHV�HQ�YHQHQRV�SDUD�HO�GHVDUUROOR�GH�I£UPDFRV�
&RPSUHQGHU�\�SUHGHFLU�ODV�FRQVHFXHQFLDV�GH�ODV�GLVWULEXFLRQHV�JHRJU£ILFDV�FDPELDQWHV�LPSXOVDGDV�SRU�HO�FDPELR�FOLP£WLFR�HV�FHQWUDO
SDUD�WRPDU�GHFLVLRQHV�DGHFXDGDV�\�DV¯�JDUDQWL]DU�OD�FRQVHUYDFLµQ�GH�ODV�HVSHFLHV�\�DQWLFLSDU�SRVLEOHV�FRQVHFXHQFLDV�SDUD�OD�VDOXG
S¼EOLFD��
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ΔQFHQWLYRV�\�UHIRU]DPLHQWRV�SRVLWLYRV�

%HQHILFLRV�ILVFDOHV�\�ILQDQFLHURV���
%HQHILFLRV�ODERUDOHV��PRQHWDULRV��YDFDFLRQHV��HWF��
3UHPLRV��GXOFHV��FDOFRPDQ¯DV��UHJDO¯DV��HWF��

(VWUDWHJLDV�SXQLWLYDV��ILQDQFLHUDV��ODERUDOHV��OHJDOHV��HWF��

6LVWHPDV�GH�PRQLWRUHR�HQ�PHGLRV�VRFLDOHV�
ΔGHQWLILFDU� SUHRFXSDFLRQHV� HPHUJHQWHV� R
FRPXQHV�
$ERUGDU�ODJXQDV�GH�LQIRUPDFLµQ�
'HVDFUHGLWDU�LQIRUPDFLµQ�HUUµQHD�FLUFXODQWH�

(QWUHQDPLHQWR� D� �YDFFLQH� FKDPSLRQV��SDUD�TXH
VHDQ�GHIHQVRUHV�\�SURPRWRUHV�GH�OD�YDFXQDFLµQ�

3URYHHGRUHV�GH�VHUYLFLRV�GH�VDOXG�
/¯GHUHV� FRPXQLWDULRV�� UHOLJLRVRV�� QDFLRQDOHV�
HWF�

&DPSD³DV�GH�YDFXQDFLµQ�FRPXQLWDULD�JHQHUDOHV�
&DPSD³DV�GH�FRPXQLFDFLµQ�SHUVRQDOL]DGDV�\�DGDSWDGDV
D�GLIHUHQWHV�JUXSRV�FXOWXUDOHV�\�FRPXQLGDGHV�HVSHF¯ILFDV�
&RPXQLFDFLµQ� LQWHUSHUVRQDO�HQWUH�SURYHHGRUHV�GH�VDOXG
\� SDFLHQWHV� �XVR� GH� FRPXQLFDFLµQ� SUHVXQWLYD� �YDPRV� D
YDFXQDU��\�HQWUHYLVWD�PRWLYDFLRQDO��
8VR� GH� PDWHULDO� YLVXDO� SDUD� DERUGDU� ORV� GHVDI¯RV� GH
DOIDEHWL]DFLµQ�HQ�WHPDV�GH�VDOXG��GLDJUDPDV��LQIRJU£ILFRV�
�GHFLVLRQ�DLGV��
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/D�DFHSWDFLµQ�GH� OD�YDFXQDFLµQ�D� OR� ODUJR�GH� OD�YLGD�HV�GH�VXPD� LPSRUWDQFLD�SDUD� OD�VDOXG�PXQGLDO�� VLQ�HPEDUJR��PLOORQHV�GH
QL³RV� QR� VH� YDFXQDQ� R� FXHQWDQ� FRQ� XQ� HVTXHPD� GH� YDFXQDFLµQ� LQFRPSOHWR� \� VRQ� YXOQHUDEOHV� D� HQIHUPHGDGHV
QRUPDOPHQWH�SUHYHQLEOHV�SRU�YDFXQDFLµQ�
/D�UHVLVWHQFLD�DQWH�ODV�YDFXQDFLµQ�R�HO�HVWDGR�PRWLYDFLRQDO�GH�HVWDU�HQ�FRQIOLFWR�X�RSXHVWR�D�YDFXQDUVH�HVW£�LQIOXHQFLDGR�SRU
FµPR� ODV� SHUVRQDV� SLHQVDQ� \� VH� VLHQWHQ� DFHUFD� GH� ODV� YDFXQDV� \� ORV� SURFHVRV� VRFLDOHV� TXH� VXVWHQWDQ� OD� DFHSWDFLµQ� GH� OD
YDFXQDFLµQ�
&RPSUHQGHU� SRU� TX«� JUXSRV� H� LQGLYLGXRV� HVSHF¯ILFRV� VH� UHVLVWHQ� D� UHFLELU� ODV� YDFXQDV� UHFRPHQGDGDV� HV� FODYH� SDUD
GHWHUPLQDU�HO�GLVH³R�GH�HVWUDWHJLDV�UHQWDEOHV�\�SHUVRQDOL]DGDV�SDUD�DXPHQWDU�DV¯�OD�DFHSWDFLµQ�GH�OD�YDFXQDFLµQ�
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J[9V?Qĭ�3�e�

N[aV�cNeeR_

$ERUGDU� OD� UHVLVWHQFLD� D� OD� YDFXQDFLµQ� UHTXLHUH�GH�XQ�HQIRTXH�EDVDGR�HQ�HYLGHQFLD�SDUD� LGHQWLILFDU� FRQ�SUHFLVLµQ� ODV�EDUUHUDV� \� DV¯� SRGHU
GHVDUUROODU�HVWUDWHJLDV�SHUVRQDOL]DGDV�\�DGDSWDGDV�DO�FRQWH[WR�\�D�OD�SREODFLµQ�
6H� QHFHVLWDQ�HQIRTXHV� \� W«FQLFDV� GH� FRPXQLFDFLµQ� \� SDUWLFLSDFLµQ� FRPXQLWDULD� VµOLGDV�SDUD�DERUGDU� OD� GHVLQIRUPDFLµQ�� FRQ�PHGLGDV
FRHUFLWLYDV�XWLOL]DGDV�FRPR�¼OWLPR�UHFXUVR�GHVSX«V�GH�PHGLGDV�PHQRV�UHVWULFWLYDV�\�TXH�IRPHQWHQ�OD�FRQILDQ]D�

0HGLGDV
FRHUFLWLYDV

7«FQLFDV�GH
FRPXQLFDFLµQ

3DUWLFLSDFLµQ
FRPXQLWDULD

$ERUGDU�OD
GHVILQIRUPDFLµQ
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/D� YLUXHOD� V¯PLFD� HQG«PLFD� JHQHUDOPHQWH� HV� DXWROLPLWDGD�
FRQ�WDVDV�GH�OHWDOLGDG�YDULDEOHV�GHO���DO�������

/D�Y¯D�GH�WUDQVPLVLµQ�VRVSHFKDGD�HV�D�WUDY«V�GH�XQ�FRQWDFWR
VH[XDO�FHUFDQR�FRQ�XQD�SHUVRQD�LQIHFWDGD������GH�ORV�FDVRV��
6LQ�HPEDUJR��OD�LQIHFFLµQ�WDPEL«Q�VH�DVRFLD�D�RWURV�IDFWRUHV�
SRU� HMHPSOR�� VH� YLR� TXH� HO� ���� GH� OD� SREODFLµQ� HVWXGLDGD
UHSRUWµ�YLDMHV�HQ�HO�PHV�SUHYLR�DO�GLDJQµVWLFR�\�����WXYLHURQ
UHXQLRQHV�JUDQGHV�GH�P£V�GH����SHUVRQDV�

(O�GLDJQµVWLFR�VH�UHDOL]D�PHGLDQWH�OD�SUXHED�GH�3&5�WRPDGD
GH�ODV�OHVLRQHV�FXW£QHDV��

/D� HQIHUPHGDG� JHQHUDOPHQWH� FRPLHQ]D� FRQ� ILHEUH�� VHJXLGD
SRU� HO� GHVDUUROOR� GH� P¼OWLSOHV� OHVLRQHV� SDSXODUHV�� YHVLFXOR�
SXVWXORVDV�\�XOFHUDWLYDV�HQ�OD�FDUD�\�HO�FXHUSR��DFRPSD³DGDV
GH�OLQIDGHQRSDW¯DV�SURPLQHQWHV�

/DV�FRPSOLFDFLRQHV�LQFOX\HQ�QHXPRQLWLV��HQFHIDOLWLV��TXHUDWLWLV
H�LQIHFFLRQHV�EDFWHULDQDV�VHFXQGDULDV�

J[9V?Qĭ�3�e�Q

6LWLRV�DQDWµPLFRV�P£V�FRPXQPHQWH�DIHFWDGRV�

�e?3[�'@9ĭ��ĭ3�Qĭ3�Q'?9�Qĭ�[V�9��Qĭ�9ĭ3?Qĭ��Q?Qĭ�e�3[��?Q

6H� GHVFULELHURQ� XQD� JUDQ� YDULHGDG� GH� OHVLRQHV� FXW£QHDV�� PDFXODUHV
SXVWXORVDV�� YHVLFXODUHV� \� FRVWURVDV�� /HVLRQHV� HQ� P¼OWLSOHV� IDVHV� GH
GHVDUUROOR�HVWXYLHURQ�SUHVHQWHV�VLPXOW£QHDPHQWH���

8�9' �QV��'?9�Qĭ�[V�9��Q

M�Q[3V��?Q

ΔQYHVWLJDGRUHV� DFDG«PLFRV�PLHPEURV�GHO� 6H[XDO�+HDOWK� DQG�+Δ9�$OO
(DVW�5HVHDUFK� �6+$5(��FRQWDFWDURQ�FROHJDV�GH�SD¯VHV�DIHFWDGRV�SRU
OD� LQIHFFLµQ� GH� OD� YLUXHOD� V¯PLFD� SDUD� REWHQHU� LQIRUPDFLµQ� VREUH� OD
SUHVHQWDFLµQ�FO¯QLFD�GH�ORV�SDFLHQWHV�LQIHFWDGRV�

6HULH� GH� FDVRV� FO¯QLFRV� LQWHUQDFLRQDOHV� XWLOL]DGRV� SDUD� OD
GHVFULSFLµQ�GH� OD�SUHVHQWDFLµQ�� FXUVR�FO¯QLFR�\�GHVHQODFHV�GH
LQIHFFLRQHV�SRU�YLUXHOD�V¯PLFD�FRQILUPDGDV�SRU�SUXHED�GH�3&5�

8�V?�?QQ?
M�ĭ�3ĭ�MV(�[3?

�UHD�JHQLWDO

7URQFR��PLHPEURV�VXSHULRUHV�R�LQIHULRUHV�

5RVWUR

3DOPDV�\�SODQWDV
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&RQWDFWR�FHUFDQR�FRQ��XQD

SHUVRQD�LQIHFWDGD��

'Θ$���
$SDULFLµQ�GH�XQD�OHVLµQ

JHQLWDO�¼QLFD�

'Θ$�����
'HWHULRUR�GHO�HVWDGR�JHQHUDO�

'HVDUUROOR�GH�OHVLRQHV
FXW£QHDV�DGLFLRQDOHV�
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'Θ$����
6H�FRQILUPD�HO�GLDJQµVWLFR�
OHVLRQHV�FXW£QHDV�IDFLDOHV�\
JHQLWDOHV�FRQ�3&5�SRVLWLYD�

'Θ$����
&LWD�FRQWURO��OHVLRQHV�IDFLDOHV
FRQ�3&5�QHJDWLYD�\�JHQLWDOHV

FRQ�3&5�SRVLWLYD�

'Θ$����
&LWD�FRQWURO��OHVLRQHV�JHQLWDOHV

FRQ�3&5�QHJDWLYD��

6H� HQFRQWUµ� TXH� HO� ���� GH� OD� SREODFLµQ� LQIHFWDGD� HUDQ� KRPEUHV
KRPRVH[XDOHV�R�ELVH[XDOHV�FRQ�HGDG�SURPHGLR�GH����D³RV������HUDQ
9Δ+� SRVLWLYRV�� OD� PD\RU¯D� FRQ� XQ� DGHFXDGR� FRQWURO�� ���� WHQ¯D� WHUDSLD
DQWLUUHWURYLUDO�\�HO�����SUHVHQWDEDQ�XQD�FDUJD�YLUDO�PHQRU�D����FRSLDV
SRU�P/�
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GH� O¯TXLGRV��XQD� LQJHVWD�H[FHVLYD�GH�VRGLR�R�XQD� LQFDSDFLGDG
SDUD�PDQWHQHU�HO�HTXLOLEULR�K¯GULFR��

/RV� SULQFLSDOHV� IDFWRUHV� GH� ULHVJR� GH� KLSHUQDWUHPLD� HQ� ORV
UHFL«Q�QDFLGRV�D�W«UPLQR�HVW£Q�UHODFLRQDGRV�FRQ�XQD�ODFWDQFLD��
LQHILFD]� R� XQD� SURGXFFLµQ� GH� OHFKH� LQVXILFLHQWH� OR� TXH� FDXVD
S«UGLGD�GH�DJXD� OLEUH� VLQ�DVRFLDU�XQ�GHVFHQVR� HQ� HO� QLYHO� GHO
VRGLR��HVWDGR�KLSHURVPRODU�

/RV� VLJQRV� \� V¯QWRPDV� FO¯QLFRV� GH� OD� GHVKLGUDWDFLµQ
KLSHUQDWU«PLFD�VRQ�EDVWDQWH�YDULDEOHV�\�SXHGHQ�DSDUHFHU�PX\
WDUGH�� 6RVSHFKDUOD� FXDQGR� DVRFLDQ� S«UGLGD� GH� SHVR� !� ����
LFWHULFLD�� LUULWDELOLGDG�� KDPEUH� YRUD]�� OHWDUJLD�� WDTXLFDUGLD�
KLSRWHQVLµQ��ILHEUH��DFLGRVLV�PHWDEµOLFD�HQ�ORV�SULPHURV���D���
G¯DV�GH�HGDG���

(O� UHFRQRFLPLHQWR� \� WUDWDPLHQWR� WDUG¯R� FRQGXFHQ� D
KLSHUQDWUHPLD� JUDYH� \� SURORQJDGD� FRQ� XQ� PD\RU� ULHVJR� GH
PRUWDOLGDG� \� PRUELOLGDG� GHO� VLVWHPD� QHUYLRVR� FHQWUDO
�FRQYXOVLRQHV��WURPERVLV�\�KHPRUUDJLD�LQWUDFUDQHDO��

/D�FRUUHFFLµQ�U£SLGD�GH� OD�KLSHUQDWUHPLD�R� OD�DGPLQLVWUDFLµQ
GH� VROXFLRQHV� KLSRWµQLFDV� UHHVWDEOHFH� HO� YROXPHQ� D� QLYHO� GH
WRGDV� ODV�F«OXODV�GHO�FXHUSR�H[FHSWR�D�QLYHO�GH�FHUHEUR�GRQGH
SXHGH�FDXVDU�HGHPD���

J[9V?Qĭ�3�e�Q

(O�REMHWLYR�GHO�WUDWDPLHQWR�HV�QRUPDOL]DU�OHQWDPHQWH�HO�QLYHO�GH
VRGLR� V«ULFR� PHGLDQWH� OD� DGPLQLVWUDFLµQ� GH� XQD� FDQWLGDG
VXILFLHQWH�GH�DJXD�OLEUH��/RV�SDFLHQWHV�FRQ�VREUHFDUJD�GH�VRGLR�R�XQ
GHIHFWR� GH� FRQFHQWUDFLµQ� UHQDO� UHTXLHUHQ�P£V� O¯TXLGR� KLSRWµQLFR� TXH
DTXHOORV� FRQ� HVWDGRV� GH� GHSOHFLµQ� GH� YROXPHQ� \� XQD� FDSDFLGDG� GH
FRQFHQWUDFLµQ�UHQDO�LQWDFWD�

JM'9�'J'?Qĭ��3ĭ8�9�0?ĭ��ĭ3�ĭ%'J�M9�VM�8'�ĭ�9
M��'�9ĭ9��'�?Q

M�Q[3V��?Q

/D�KLSHUQDWUHPLD� �1D�!�����P(T�/��HV�XQD�DIHFFLµQ�SRWHQFLDOPHQWH
JUDYH� � TXH� SXHGH� SURYRFDU� GD³RV� QHXUROµJLFRV� JUDYHV� \
SHUPDQHQWHV� WDQWR� HQ� ORV� UHFL«Q� QDFLGRV� D� W«UPLQR� FRPR� HQ� ORV
SUHPDWXURV�

5HYLVLµQ�ELEOLRJU£ILFD��
8�V?�?Q

Q?
M�ĭ�3ĭ�MV(�[3?

 'Q'?J�V?3?!(�ĭ��ĭ3�ĭ%'J�M9�VM�8'�ĭ�9ĭM��'�9ĭ9��'�?Q

���ΖGHQWLILFDU�\�WUDWDU�OD�FDXVD�VXE\DFHQWH�

���&RUUHJLU�HO�G«ILFLW�GH�O¯TXLGRV�

���&RQWLQXDU�DGPLQLVWUDQGR�VROXFLµQ�GH�PDQWHQLPLHQWR��

(VWD�UHYLVLµQ�WLHQH�FRPR�REMHWLYR�SURSRUFLRQDU�XQ�HQIRTXH�SU£FWLFR�\��
FODUR�DFHUFD�GHO�GLDJQµVWLFR�\�WUDWDPLHQWR�GH�OD�KLSHUQDWUHPLD�HQ�ORV
UHFL«Q�QDFLGRV�
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/RV�H[£PHQHV�GH�ODERUDWRULR�KHPDWROµJLFRV
VRQ�LQVXILFLHQWHV�SDUD�GHVFDUWDU�OHVLµQ�GH
µUJDQR�VµOLGR�HQ�SDFLHQWH�SHGL£WULFR�FRQ
WUDXPD�DEGRPLQDO�FRQWXVR��

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
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6H�OOHYµ�D�FDER�HQ�HO�6(0�GH�XQ�KRVSLWDO�XQLYHUVLWDULR��$GXOW�DQG
3HGLDWULF� /HYHO� 2QH� 7UDXPD� &HQWHU�� HQWUH� IHEUHUR� GHO� ����� \
IHEUHUR�GHO�������

3DFLHQWHV� PHQRUHV� GH� ��� D³RV� TXH� IXHURQ� HYDOXDGRV� SDUD
WUDXPD�DEGRPLQDO�FRQWXVR�HQ�HO�6(0��

(O�YDORU�GLDJQµVWLFR�GH�ODV�SUXHEDV�GH�ODERUDWRULR�DQRUPDOHV�HQ
OD�GHWHFFLµQ�GH�OHVLµQ�GH�µUJDQR�VµOLGR�VH�FDOFXOµ�DFHSWDQGR�ORV
UHVXOWDGRV�GHO�7$&�FRPR�*2/'�67$1'$5'�

8�V?�?Q

ΔQYHVWLJDU� OD�XWLOLGDG�GH�ODV�SUXHEDV�GH�ODERUDWRULR�HQ�OD�GHWHFFLµQ�R�H[FOXVLµQ�GH�OHVLRQHV�GH�µUJDQRV�VµOLGRV�HQ�SDFLHQWHV�SHGL£WULFRV�HYDOXDGRV�HQ�HO
VHUYLFLR�GH�XUJHQFLDV�SRU�WUDXPD�DEGRPLQDO�FRQWXVR�

(V� OD� WHUFHUD� FDXVD� � GH� PXHUWH� UHODFLRQDGD� FRQ� WUDXPDWLVPRV
GHVSX«V�GH�ODV�OHVLRQHV�HQ�OD�FDEH]D�\�HO�WµUD[�HQ�QL³RV�
(V� OD� � FDXVD� P£V� FRP¼Q� GH� OHVLRQHV� IDWDOHV� LQLFLDOPHQWH� QR
UHFRQRFLGDV�

75$80$�$%'20Ζ1$/�&217862
7LHQH�XQD�VHQVLELOLGDG�EDMD�\�XQ�YDORU�SUHGLFWLYR
QHJDWLYR�HQ�SDFLHQWHV�SHGL£WULFRV�
*2/'�67$1'$5'�HQ�WUDXPD�DEG�HQ�DGXOWRV�

)$67

*2/'�67$1'$5'�HQ�WUDXPD�DEG�HQ�QL³RV�
5LHVJR�EHQHILFLR�"

7$&�'(�$%'20(1

2%-(7Ζ92

(VWXGLR�REVHUYDFLRQDO�SURVSHFWLYR

'H�ORV�����SDFLHQWHV�LQFOXLGRV�HQ�HO�HVWXGLR������������HUDQ�KRPEUHV��

'H�����SDFLHQWHV�TXH� VH� VRPHWLHURQ�D� 7$&�� VH�GHWHFWµ� OHVLµQ�D�µUJDQR
VµOLGR�HQ���������SDFLHQWHV��

/RV� PHFDQLVPRV� WUDXP£WLFRV� P£V� FRPXQHV� IXHURQ� ODV� FD¯GDV
DFFLGHQWDOHV���������ORV�DFFLGHQWHV�GH�WU£QVLWR�HQ��PRWRFLFOHWDV��������\
ORV�DFFLGHQWHV�GH�WU£ILFR�QR�UHODFLRQDGRV�FRQ�YHK¯FXORV��������

6H�HQFRQWUµ�TXH�ODV�SUXHEDV�DQRUPDOHV�GH�$/7��$67��DPLODVD�\�OLSDVD�HUDQ
HVWDG¯VWLFDPHQWH�VLJQLILFDWLYDV�HQ�OD�SUHGLFFLµQ�GH�OHVLµQ�GH�µUJDQR�VµOLGR
�S����������

6LQ� HPEDUJR�� QLQJXQD� GH� ODV� SUXHEDV� UHVXOWµ� WHQHU� VXILFLHQWH
VHQVLELOLGDG� \� HVSHFLILFLGDG�� 1R� VH� HQFRQWUµ� TXH� ORV� YDORUHV� GH
KHPRJORELQD��KHPDWRFULWR��ODFWDWR�\�H[FHVR�GH�EDVH�IXHUDQ�VLJQLILFDWLYRV���

'DGR�TXH� HQ� QXHVWUR� HVWXGLR� VH� HYDOXDURQ�SDFLHQWHV� FRQ� VLJQRV� YLWDOHV
HVWDEOHV� \� QR� KXER� SDFLHQWHV� FRQ� OHVLRQHV� JUDYHV� TXH� UHTXLULHUDQ
WUDQVIXVLµQ� X� RSHUDFLµQ� GXUDQWH� HO� VHJXLPLHQWR�� QR� VH� SXGR� UHDOL]DU
HVWDG¯VWLFDV�GHWDOODGDV�VREUH�HO�ODFWDWR�\�HO�H[FHVR�GH�EDVH��

M�Q[3V��?Q

+E��+WR��$/7��$67��DPLODVD��OLSDVD��ODFWDWR��H[FHVR�GH�EDVH��YDORUHV�GH
JOµEXORV�URMRV�GHWHUPLQDGRV�SRU�XQ�(*2�EXVFDQGR�KHPDWXULD��

�&X£OHV�ODERUDWRULRV�VH�VROLFLWDURQ"

8QR� GH� ORV� SXQWRV� P£V� LPSRUWDQWHV� GHVSX«V� GH� XQ� WUDXPD
DEGRPLQDO�FRQWXVR�
�+D\�R�QR�OHVLµQ�D�µUJDQR��VµOLGR�SUHVHQWH"

7UDV� OD�HYDOXDFLµQ� LQLFLDO�� VH�GHEHQ�GHFLGLU� U£SLGDPHQWH� ODV�SUXHEDV
GH�ODERUDWRULR�\�GH�LPDJHQ�QHFHVDULDV�D�UHDOL]DU��

(O� 7$&�HV� OD�KHUUDPLHQWD�GH� LPDJHQ�HVW£QGDU�GH�RUR�TXH� WLHQH�XQD
DOWD�VHQVLELOLGDG�SDUD�GHWHFWDU�OHVLµQ�D�µUJDQR�VµOLGR�

� 6LQ� HPEDUJR�� GHELGR� D� ORV� SRVLEOHV� ULHVJRV� GH� HVWH� HVWXGLR� HQ
SDFLHQWHV� SHGL£WULFRV�� ODV� SUXHEDV� GH� ODERUDWRULR� VH� XWLOL]DQ� FRQ
IUHFXHQFLD� SDUD� GHWHUPLQDU� OD� QHFHVLGDG� GH� SUXHEDV� GH� LPDJHQ
DGLFLRQDOHV�HQ�SDFLHQWHV�SHGL£WULFRV�FRQ�WUDXPD�DEGRPLQDO�FRQWXVR��

(Q�QXHVWUR�HVWXGLR�� OD�HOHYDFLµQ�GH� ORV�YDORUHV�GH�$/7�\�$67�WXYR
XQD�PD\RU�SUHFLVLµQ�GLDJQµVWLFD�TXH�RWUDV�SUXHEDV�SDUD�SUHGHFLU
OD�OHVLµQ�D�µUJDQRV�VµOLGRV��

�'Q�[Q'@9

5HVXPLGR�SRU��0DU¯D�-RV«�/L]DQR�9LOODUUHDO
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('
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https://www.sciencedirect.com/science/article/abs/pii/S0735675722002704?via%3Dihub#!
https://www.sciencedirect.com/journal/the-american-journal-of-emergency-medicine
https://doi.org/10.1016/j.ajem.2022.04.039
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(VWDG¯D�P£V�FRUWD��

7DVD�P£V�EDMD�GH�LQIHFFLµQ�GHO�VLWLR
TXLU¼UJLFR�

7DVD�JHQHUDO�GH�FRPSOLFDFLRQHV
VLJQLILFDWLYDPHQWH�P£V�EDMD���

7LHPSR�P£V�FRUWR�SDUD�OD�LQJHVWD�RUDO�

0HQRU�UHTXHULPLHQWR�GH�DQDOJ«VLFRV��DV¯
FRPR�GH�DQWLELµWLFRV�LQWUDYHQRVRV�

)RUPDFLµQ�GH�DEVFHVRV
LQWUDDEGRPLQDOHV��ILHEUH
SRVRSHUDWRULD��QHXPRQ¯D�H
¯OHR�

7DVDV�GH�UHLQJUHVRV�\
UHRSHUDFLRQHV�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
1HRJL�6��%DQHUMHHD�$��3DQGD�6��5DWDQ�6��1DUDQJ�5��/DSDURVFRSLF�YHUVXV�RSHQ�DSSHQGLFHFWRP\�IRU�FRPSOLFDWHG�DSSHQGLFLWLV�LQ�FKLOGUHQ��$�V\VWHPDWLF�UHYLHZ
DQG�PHWD�DQDO\VLV��-RXUQDO�RI�3HGLDWULF�6XUJHU\������������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�MSHGVXUJ�������������

8�V?�?Q

5HYLVDU�H[KDXVWLYDPHQWH�OD�OLWHUDWXUD�DFWXDO�\�FRPSDUDU�ODV�DVRFLDFLRQHV�GH
DSHQGLFHFWRP¯D� ODSDURVFµSLFD� \� DELHUWD� FRQ� UHVSHFWR� D� YDULRV� UHVXOWDGRV
SRVWRSHUDWRULRV� SDUD� GHWHUPLQDU� HO� PHMRU� HQIRTXH� SDUD� QL³RV� FRQ
DSHQGLFLWLV�FRPSOLFDGD�

/D�DSHQGLFHFWRP¯D�ODSDURVFµSLFD��/$��HV�HO�DERUGDMH�GH�HOHFFLµQ��HQ�OD
DSHQGLFLWLV�QR�FRPSOLFDGD��

/D�DSHQGLFLWLV�DJXGD�HV�OD�HPHUJHQFLD�TXLU¼UJLFD�PDV�FRP¼Q�HQ�QL³RV�

+LVWµULFDPHQWH� HVWXGLRV� VXJHU¯DQ� PD\RU� FRPSOLFDFLRQHV� GH� /$� HQ
FRPSDUDFLµQ�FRQ�DSHQGLFHFWRP¯D�DELHUWD��6LQ�HPEDUJR��HQ�ORV�¼OWLPRV
D³RV�� OD�/$�VH�HVW£�DGRSWDQGR�FDGD�YH]�P£V�VREUH� OD� FLUXJ¯D�DELHUWD�
LQFOXVR� SDUD� OD� DSHQGLFLWLV� FRPSOLFDGD�� GHELGR� D� ORV� P¼OWLSOHV
EHQHILFLRV�DVRFLDGRV�FRQ�OD�FLUXJ¯D�P¯QLPDPHQWH�LQYDVLYD�

$SHQGLFLWLV�JDQJUHQRVD�R
SHUIRUDGD�
'LDJQRVWLFDGD�KLVWROµJLFD�R
LQWUDRSHUDWRULDPHQWH
$SHQGLFLWLV�VXSXUDWLYD�R
DSHQGLFLWLV�FRQ�DEVFHVR�
IRUPDFLµQ�GH�IOHPµQ��PDVD
SHULDSHQGLFXODU�R�SHULWRQLWLV
IHFDO
5HSUHVHQWD�DOUHGHGRU�GH����
GH�WRGRV�ORV�FDVRV��

$SHQGLFLWLV�FRPSOLFDGD

2%-(7Ζ92

6H� FXPSOLHURQ� ODV� GLUHFWULFHV� 35Δ60$� \� VH� UHDOL]µ� XQD� E¼VTXHGD
H[KDXVWLYD� HQ� EDVHV� GH� GDWRV� HOHFWUµQLFDV�� (O� DQ£OLVLV� GH� GDWRV�
LQFOXLGR� HO� DQ£OLVLV� GH� VXEJUXSRV�GH� HQVD\RV� FRQWURODGRV� DOHDWRULRV�
VH� UHDOL]µ� PHGLDQWH� 5HY0DQ�� 6H� HYDOXµ� OD� KHWHURJHQHLGDG
PHWRGROµJLFD� \� HVWDG¯VWLFD�� DV¯� FRPR� HO� VHVJR� GH� SXEOLFDFLµQ� GH� ORV
HVWXGLRV�LQFOXLGRV�

M�Q[3V��?Q

/RV�GDWRV�PXHVWUDQ�TXH�OD�ODSDURVFRS¯D�WLHQH�XQ�PHMRU�SHUILO�JHQHUDO
GH�FRPSOLFDFLRQHV�HQ�FRPSDUDFLµQ�FRQ�OD�FLUXJ¯D�DELHUWD�

7DVDV�FRPSDUDEOHV�GH�DEVFHVRV�LQWUDDEGRPLQDOHV��XQD�WDVD�P£V�EDMD
GH�VLWLR�TXLU¼UJLFR�\�XQD�UHFXSHUDFLµQ�P£V�FRUWD��HQWUH�RWURV��LQGLFDQ
TXH� OD� ODSDURVFRS¯D� GHEHU¯D� VHU� HO� DERUGDMH� GH� HOHFFLµQ� HQ�PDQRV
H[SHULPHQWDGDV� SDUD� HO�PDQHMR� GH� OD� DSHQGLFLWLV� DJXGD�� LQFOXVR� HQ
FDVRV�FRPSOLFDGRV��
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5HVXPLGR�SRU��0DU¯D�-RV«�/L]DQR�9LOODUUHDO
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(QVD\RV�FRQWURODGRV�DOHDWRULRV�

����F[�ODSDURVFµSLFD�YV�����DELHUWD

(QVD\RV�GH�FDVRV�\�FRQWUROHV��

�����ODSDURVFµSLFD�YV������DELHUWD

(Q�HO�DQ£OLVLV�VH�LQFOX\HURQ�

0HQRU�WLHPSR
RSHUDWRULR�

�J�9�'���V?8(�ĭ
�
'�MV�

�J�9�'���V?8(�ĭ
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https://www.sciencedirect.com/science/article/abs/pii/S0735675722002704?via%3Dihub#!
https://www.jpedsurg.org/issue/S0022-3468(22)X0002-X
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HU��HW�DO��&DPELRV�LQHVSHUDGRV�HQ�OD�HVWDFLRQDOLGDG�GH�ODV
HQIHUPHGDGHV�UHVSLUDWRULDV�HQ�QL³RV�GXUDQWH�HO�SULPHU�D³R�GH
SDQGHPLD�GH�FRYLG����

0HOJDU�0��HW�DO��7UDWDPLHQWR�GHO�V¯QGURPH�LQIODPDWRULR
PXOWLVLVW«PLFR�HQ�QL³RV��FRPSUHQGLHQGR�ODV�GLIHUHQFLDV�HQ�ORV
UHVXOWDGRV�GH�HVWXGLRV�FRPSDUDWLYRV�

/µSH]�(��HW�DO��)DFWRUHV�DVRFLDGRV�D�OD�KRVSLWDOL]DFLµQ�R�LQJUHVR�D
FXLGDGRV�LQWHQVLYRV�HQ�QL³RV�FRQ�&29Ζ'����HQ�$P«ULFD�/DWLQD���

)UHHGPDQ�6��HW�DO��&RUWLFRVWHURLGHV�\�RWURV�WUDWDPLHQWRV
DGPLQLVWUDGRV�D�QL³RV�H[DPLQDGRV�SDUD�OD�LQIHFFLµQ�SRU�6$56�&R9��
HQ�ORV�GHSDUWDPHQWRV�GH�HPHUJHQFLD�

=LPPHUPDQQ�3��HW�DO���4X«�WDQ�FRP¼Q�HV�HO�&29Ζ'�SURORQJDGR�HQ
QL³RV�\�DGROHVFHQWHV"�
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$FWXDOL]DFLµQ�VREUH
&29Δ'����
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ΔQYHVWLJDU�VL�ORV�WUHV�FRQILQDPLHQWRV�TXH�VH�LQVWDXUDURQ�HQ�ΔVUDHO�GXUDQWH�HO�SULPHU�D³R�GH�SDQGHPLD�GH�&29Δ'����DOWHUDURQ�OD�HVWDFLRQDOLGDG
WUDGLFLRQDO�GH�OD�XWLOL]DFLµQ�GH�ORV�VHUYLFLRV�GH�DWHQFLµQ�P«GLFD�SRU�HQIHUPHGDGHV�UHVSLUDWRULDV�HQ��SREODFLµQ�SHGL£WULFD�
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(VWH� HVWXGLR� GHPRVWUµ� XQ� FDPELRV� HQ� OD� HVWDFLRQDOLGDG� GH� ODV
HQIHUPHGDGHV�UHVSLUDWRULDV�SHGL£WULFDV�GXUDQWH�HO�SULPHU�D³R�GH
OD�SDQGHPLD�SRU�&29Δ'����
/D� DOWHUDFLµQ� GH� OD� HVWDFLRQDOLGDG� GH� ODV� HQIHPHGDGHV
SXOPRQDUHV� SHGLDWULFDV� � SXHGH� VHU� XQ� GD³R� FRODWHUDO� GH� OD
SDQGHPLD�SRU�&29Δ'�����

J[9V?Qĭ�3�e�Q

&RQVXOWDV�DO
VHUYLFLR�GH
HPHUJHQFLDV

�9 �M8�����QĭM�QJ'M�V?M'�Q

!�9�M�3�Q

M�Q[3V��?Q

8QD�GH�ODV�UHSHUFXVLRQHV�P£V�LPSRUWDQWHV�GH�OD�SDQGHPLD�GH�&29Δ'����IXHURQ�ODV�PHGLGDV�WRPDGDV�SRU�ORV�JRELHUQRV
SDUD�DWHQXDU� OD�SURSDJDFLµQ�GHO� YLUXV��(Q� ΔVUDHO�� VH� LPSOHPHQWDURQ���FRQILQDPLHQWRV�HQ�HO�SULPHU�D³R�GH�SDQGHPLD�
GXUDQWH�ORV�FXDOHV�ODV�LQVWLWXFLRQHV�HGXFDWLYDV�SHUPDQHFLHURQ�FHUUDGDV���
'H� IRUPD� JHQHUDO�� VH� REVHUYµ� XQD� IUDQFD� GLVPLQXFLµQ� HQ� ODV� FRQVXOWDV� � D� VHUYLFLRV� GH� VDOXG� SRU� HQIHUPHGDGHV
UHVSLUDWRULDV�GXUDQWH�HVWH�SHULRGR��OR�FXDO�VH�KD�DWULEXLGR�D�P¼OWLSOHV�IDFWRUHV��
$OJXQDV� HQIHUPHGDGHV� UHVSLUDWRULDV� SHGLDWULFDV� VLJXHQ� XQ� SDWUµQ� HVWDFLRQDO� W¯SLFR�� FRPR� OD� EURQTXLROLWLV� R� ODV
H[DFHUEDFLRQHV�DVP£WLFDV���

6H�UHJLVWUDURQ��PHV�D�PHV��ODV�FRQVXOWDV�D�ORV�VHUYLFLRV�GH�HPHUJHQFLDV�\�ODV�KRVSLWDOL]DFLRQHV�SRU�HQIHUPHGDGHV�UHVSLUDWRULDV��GXUDQWH�HO�D³R�GH
SDQGHPLD�\�VH�FRPSDUDURQ�FRQ�ORV�PLVPRV�UHJLVWURV�GH�ORV���D³RV�DQWHULRUHV�

8�V?�?Q

'9VM?�[��'@9

6H� REVHUYµ� XQD� GLVPLQXFLµQ� JOREDO� GH� ODV� FRQVXOWDV� \
KRVSLWDOL]DFLRQHV� SRU� HQIHUPHGDGHV� UHVSLUDWRULDV� GXUDQWH
HO�SULPHU�D³R�GH�SDQGHPLD��6LQ�HPEDUJR��GXUDQWH�HO�PHV
GH� PDU]R�� OD� FDQWLGDG� GH� FRQVXOWDV� IXH� VLPLODU� D� OD
REVHUYDGD� HQ� D³RV� SUHYLRV�� \� HQ� MXQLR� P£V� ELHQ� IXH
VXSHULRU�D�OD�GH�D³RV�SUHYLRV���

+RVSLWDOL]DFLRQHV

ΖQJUHVRV�D�8&Ζ

3URPHGLR�GH�D³RV
SUH�SDQGHPLD

3ULPHU�D³R�GH�
�SDQGHPLD

�����

����

���

�����

����

���

����

����

����

���� HQ� � FRQVXOWDV� DO� VHUYLFLR� GH� HPHUJHQFLDV� SRU
HQIHUPHGDGHV�UHVSLUDWRULDV��S����������

'XUDQWH�HO�SULPHU�D³R�GH�OD�SDQGHPLD��HQ�FRPSDUDFLµQ�FRQ�HO�SURPHGLR
GH�ORV�D³RV�SUHYLRV��VH�REVHUYµ�

HQ� KRVSLWDOL]DFLRQHV� SRU� HQIHUPHGDGHV� UHVSLUDWRULDV������
��S�����������

����

HQ� LQJUHVRV� D� 8&Ζ� SRU� HQIHUPHGDGHV� UHVSLUDWRULDV����������
��S����������

����

7DQWR�OD�HGDG�GH�ORV�SDFLHQWHV�TXH�FRQVXOWDURQ�D�VHUYLFLRV�GH
HPHUJHQFLD� FRPR� OD� GH� ORV� KRVSLWDOL]DGRV� SRU� HQIHUPHGDGHV
UHVSLUDWRULDV� IXH� VLJQLILFDWLYDPHQWH� PD\RU� GXUDQWH� HO� SULPHU
D³R�GH�OD�SDQGHPLD��

�QV��'?9�3'���

�Q8�Čĭ
M?9L['?3'V'Qĭlĭ9�[8?9(�

'H� IRUPD� JOREDO�� OD� SURSRUFLµQ� GH� FRQVXOWDV� SRU
DVPD� R� VLELODQFLDV� IXH� PHQRU� GXUDQWH� HO� SULPHU
D³R�GH�SDQGHPLD���H[FHSWR�HQ� ORV�PHVHV�GH�PDU]R�
MXOLR�\�DJRVWR�GRQGH�IXH�VLPLODU�D�D³RV�SUHYLRV��\�HQ
HO�PHV�GH� MXQLR�GRQGH� IXH�VXSHULRU��3RU�RWUD�SDUWH�
VH� REVHUYDURQ� WDVDV� GH� KRVSLWDOL]DFLµQ� SRU� DVPD�
�VLPLODUHV�GXUDQWH�OD�SDQGHPLD��H[FHSWR���GXUDQWH�ORV
PHVHV�GH�FRQILQDPLHQWR��GRQGH�IXHURQ�PHQRUHV���

/DV� FRQVXOWDV� \� ODV� KRVSLWDOL]DFLRQHV� SRU
EURQTXLROLWLV� �%4/�� � GXUDQWH� HO� D³R� GH� SDQGHPLD
IXHURQ� PHQRV� TXH� HQ� D³RV� DQWHULRUHV� GXUDQWH� OD
HVWDFLµQ� GH� DOWD� SUHYDOHQFLD� GH� %4/� �RFWXEUH� D
IHEUHUR�� SHUR� HVWD� WHQGHQFLD� VH� LQYLUWLµ� GXUDQWH� ORV
PHVHV�GH�PDU]R�\�MXQLR�

+XER�XQD�PHQRU�SUHYDOHQFLD�GH�QHXPRQ¯D�WDQWR�HQ
FRQVXOWD� FRPR� HQ� KRVSLWDOL]DFLRQHV� GXUDQWH� OD
PD\RU¯D�GHO�SULPHU�D³R�GH�SDQGHPLD��

?
0�V'e?
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(O�DQ£OLVLV�2&����PRVWUµ�TXH�HO�WUDWDPLHQWR�LQLFLDO�FRQ�Ζ9Ζ*���JOXFRFRUWLFRLGHV
IXH� VXSHULRU� DO� WUDWDPLHQWR� FRQ� Ζ9Ζ*� VROD�� PLHQWUDV� TXH� HO� DQ£OLVLV� %$76� QR
PRVWUµ�GLIHUHQFLDV�HVWDG¯VWLFDPHQWH�VLJQLILFDWLYDV�
/D�PD\RU¯D�GH�ORV�SDFLHQWHV�HQ� ODV�FRKRUWHV�DQDO¯WLFDV�FXPSOLHURQ�FRQ�DPEDV
GHILQLFLRQHV�GH�0Ζ6�&��&'&�\�206��
6LQ� HPEDUJR�� ORV� SDFLHQWHV� GHO� 2&���� SUHVHQWDURQ� PD\RU� JUDYHGDG� GH� OD
HQIHUPHGDG�DQWHV�GHO�WUDWDPLHQWR�LQPXQRPRGXODGRU��HYLGHQFLDGR�SRU�XQ�LQJUHVR
IUHFXHQWH�D�8&Δ���DV¯�FRPR�FRPSURPLVR�FDUGLRYDVFXODU�VHYHUR� �PDQLIHVWDGR�SRU
LQFUHPHQWR� HQ� OD� SURSRUFLµQ� GH� VKRFN� TXH� DPHULWµ� HO� XVR� GH� YDVRSUHVRUHV� H
LQRWUµSLFRV��\�P£V�FRPSURPLVR�FDUG¯DFR��
/D� PD\RU� JUDYHGDG� GH� OD� HQIHUPHGDG� HQ� OD� FRKRUWH� 2&���� SUREDEOHPHQWH
FRQWULEX\µ� D� OD� GHWHFFLµQ� GH� XQ� HIHFWR� VXSHULRU� HQ� HO� XVR� GH� Ζ9Ζ*� �
JOXFRFRUWLFRLGHV�
(Q� FDVRV� JUDYHV� GH�0Ζ6�&� FRQ� DIHFWDFLµQ� FDUGLRYDVFXODU�� HO� WUDWDPLHQWR� FRQ
Ζ9Ζ*� �� JOXFRFRUWLFRLGHV� SXHGH� FRQGXFLU� D� XQD� UHVROXFLµQ� P£V� U£SLGD� GH� OD
LQHVWDELOLGDG�FDUGLRYDVFXODU�

'HWHUPLQDU�VL�GLIHUHQWHV�GHILQLFLRQHV�GH�FDVR�GH�0Ζ6�&�\�GLIHUHQFLD�HQ�OD�JUDYHGDG�GH�OD�HQIHUPHGDG�HQWUH�ODV
FRKRUWHV�VXE\DFHQ�ORV�UHVXOWDGRV�GLVFUHSDQWHV�

/D�JUDYHGDG�GH�OD�HQIHUPHGDG�\�HO�FRPSURPLVR�FDUGLRYDVFXODU�HQ�OD�FRKRUWH�2&����HQ�FRPSDUDFLµQ�FRQ�OD�FRKRUWH�%$76��\�HO
QR�XVR�GH�GLIHUHQWHV�GHILQLFLRQHV�GH�FDVR�GH�0Ζ6�&��SXHGHQ�KDEHU�FRQWULEXLGR�HQ� OD�GLVFUHSDQFLD�GH� UHVXOWDGRV�VREUH�HO
WUDWDPLHQWR�LQLFLDO�µSWLPR�SDUD�0Δ6�&�
/D�JUDYHGDG�GH�OD�HQIHUPHGDG�GHEH�WRPDUVH�HQ�FXHQWD�HQ�ORV�IXWXURV�HVWXGLRV�DFHUFD�GH�ODV�UHFRPHQGDFLRQHV�GH�WUDWDPLHQWR
SDUD�HO�0Δ6�&��SDUD�LGHQWLILFDU�D�ORV�SDFLHQWHV�TXH�VH�EHQHILFLDU¯DQ�GH�XQ�WUDWDPLHQWR�LQPXQRPRGXODGRU�LQLFLDO�DJUHVLYR�

(O�WUDWDPLHQWR� GHO� V¯QGURPH� LQIODPDWRULR�PXOWLVLVW«PLFR� HQ� QL³RV� �0Ζ6�&��� XQD� FRPSOLFDFLµQ� LQIODPDWRULD� SRVW� DJXGD� GH� OD
LQIHFFLµQ�SRU�HO�YLUXV�6$56�&R9����VLJXH�VLHQGR�XQ�HQLJPD�P«GLFR��D�PHGLGD�TXH�ORV�FRQWDJLRV�FRQWLQ¼DQ�D�QLYHO�PXQGLDO��
'RV�HVWXGLRV�GH�FRKRUWH�UHFLHQWHV�HQ�SDFLHQWHV�FRQ�0Ζ6�&�GHPRVWUDURQ�UHVXOWDGRV�FRQWUDVWDQWHV�FRQ�UHVSHFWR�DO�EHQHILFLR�GHO
WUDWDPLHQWR� LQPXQRPRGXODGRU� LQLFLDO� FRQ� LQPXQRJOREXOLQD� LQWUDYHQRVD� �Ζ9Ζ*�� VROD� HQ� FRPSDUDFLµQ� FRQ� HO� XVR� GH� Ζ9Ζ*� �
JOXFRFRUWLFRLGHV�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
0HOJDU��0���6HDE\��(��*���0F$UGOH��$��-���<RXQJ��&��&���&DPSEHOO��$��3���0XUUD\��1��/�������	�%$76�&RQVRUWLXP�DQG�WKH�2YHUFRPLQJ�&29Δ'છ���ΔQYHVWLJDWRUV����������7UHDWPHQW�RI�0XOWLV\VWHP
ΔQIODPPDWRU\�6\QGURPH�LQ�&KLOGUHQ��8QGHUVWDQGLQJ�'LIIHUHQFHV�LQ�5HVXOWV�RI�&RPSDUDWLYH�(IIHFWLYHQHVV�6WXGLHV��$&5�2SHQ�5KHXPDWRORJ\���'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������DFU�������

M�Q[3V��?Q �'Q�[Q'@9ĭlĭ�9�3'Q'Q

�?9�3[Q'@9

'RV�HVWXGLRV�GH�FRKRUWH��2&����\�%$76�
2&����� LQFOX¯D�SDFLHQWHV� FRQ�GHILQLFLµQ�GH�FDVR�GH�0Δ6�&�GH� OD�&'&�� 5HFOXWDPLHQWR�GH�SDFLHQWHV�D� WUDY«V�GH� YLJLODQFLD�DFWLYD�HQ
KRVSLWDOHV�GH�86$�
%$76�� LQFOX¯D�SDFLHQWHV�FRQ�GHILQLFLµQ�GH�FDVR�GH�0Δ6�&�GH� OD�206�� 5HFOXWDPLHQWR�GH�SDFLHQWHV�D� WUDY«V�GH� YLJLODQFLD�SDVLYD�HQ
KRVSLWDOHV�GH�GLYHUVRV�SD¯VHV�
6H�DSOLFµ�OD�GHILQLFLµQ�GH�OD�206�D�OD�FRKRUWH�2&����\�OD�GHILQLFLµQ�GH�ORV�&'&�D�OD�FRKRUWH�%$76�\�VH�GHWHUPLQµ�OD�SURSRUFLµQ�TXH
QR�FXPSO¯D�FRQ�OD�GHILQLFLµQ�DOWHUQDWLYD��
6H�FRPSDUDURQ�ORV�LQGLFDGRUHV�GH�JUDYHGDG�GH�OD�HQIHUPHGDG�HQWUH�FRKRUWHV�

'H�����SDFLHQWHV�GHO�2&�����HO� ����
QR�FXPSO¯D�FRQ� OD�GHILQLFLµQ�GH�FDVR
GH�OD�206�
'H�����SDFLHQWHV�GHO�%$76��HO�������
QR�FXPSO¯D�FRQ�OD�GHILQLFLµQ�GH�FDVR
GH�OD�&'&�
(O�FRPSURPLVR�RUJ£QLFR�IXH�VLPLODU
HQWUH�ODV�FRKRUWHV��SHUR�P£V
SDFLHQWHV�GHO�2&����SUHVHQWDURQ
FRPSURPLVR�FDUG¯DFR�
0D\RU�FDQWLGDG�GH�SDFLHQWHV�GHO
2&����IXHURQ�LQJUHVDGRV�D�OD�8&Ζ�\
UHFLELHURQ�YDVRSUHVRUHV�R
LQRWUµSLFRV�SUHYLR�DO�������������
�WUDWDPLHQWR�LQPXQRPRGXODGRU�

https://doi.org/10.1002/acr2.11478
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0XHVWUD��������QL³RV�
(GDG��PHGLDQD�����D³RV��UDQJR�GH����G¯DV�D������D³RV
*HQHUR��������PXMHUHV�\�������YDURQHV�
����QRUPRSHVR
����FRQ�FRPRUELOLGDG
0DQHMR������DWHQFLµQ�DPEXODWRULD�\�����KRVSLWDOL]DFLµQ
�����HQ�8&Δ���
/D�PD\RU¯D�SHUWHQHFH�D��KRVSLWDOHV�HQ�%RJRW£��&RORPELD�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
/µSH]�0HGLQD�(��&DPDFKR�0RUHQR�*��%UL]XHOD�0��'£YDORV�'��7RUUHV�-��8OORD�*XWLHUUH]�5�HW�DO��)DFWRUV�$VVRFLDWHG�:LWK�+RVSLWDOL]DWLRQ�RU�ΔQWHQVLYH�&DUH
$GPLVVLRQ�LQ�&KLOGUHQ�:LWK�&29Δ'����LQ�/DWLQ�$PHULFD��)URQWLHUV�LQ�3HGLDWULFV�����������SS��������'LVSRQLEOH�HQ����������ISHG�������������

�?9�3[Q'?9�Q

/RV�GHWHUPLQDQWHV�VRFLDOHV� GH� � VDOXG� VRQ� � SUHGLFWRUHV� HSLGHPLFRV� GH
WDVDV�GH� LQIHFFLµQ� \�PRUELOLGDG�HQ� UHJLRQHV� VRFLDOPHQWH�P£V�GHVLJXDOHV�
FRPR� $P«ULFD� /DWLQD�� /DV� GLVSDULGDGHV� FRPR� LQHVWDELOLGDG� HFRQµPLFD��
�HVWDGR�GHO�VHJXUR�\� OD�YLYLHQGD�FRORFDQ�D� ODV�PLQRU¯DV�VRFLDOHV��UDFLDOHV�\
«WQLFDV�HQ�PD\RU�ULHVJR��HVSHFLDOPHQWH�HQ�QL³RV��
/D�REHVLGDG� \� OD�GLDEHWHV� VRQ� IDFWRUHV� GH� ULHVJR� GH� JUDYHGDG�� (Q� HVWH
HVWXGLR�� OD� REHVLGDG� QR� DVRFLµ� XQ� PD\RU� ULHVJR� GH� KRVSLWDOL]DFLµQ� R
LQJUHVR�HQ�8&Δ��6LQ�HPEDUJR��OD�REHVLGDG�IXH�P£V�IUHFXHQWH�HQ�QL³RV�TXH
UHTXLULHURQ� LQJUHVR� HQ� 8&Δ� ������ \� PD\RUHV� SUREDELOLGDGHV� GH
KRVSLWDOL]DFLµQ�JHQHUDO�
/D�HQ]LPD� FRQYHUWLGRUD� GH� DQJLRWHQVLQD� �� �(&$��� SURWHJH� FRQWUD� HO
V¯QGURPH�GH�GLILFXOWDG�UHVSLUDWRULD�DJXGD� �6'5$��DVRFLDGR�DO�6$56�&R9���
6X� H[SUHVLµQ� HVW£� GLVPLQXLGD� HQ� QL³RV� FRQ� GLDEHWHV� PHOOLWXV
SUREDEOHPHQWH�SRU�JOLFRVLODFLµQ��OR�TXH�SXHGH�H[SOLFDU�VX�PD\RU�ULHVJR�GH
LQJUHVR�KRVSLWDODULR�
/D� ILHEUH� \� � WRV� IXHURQ� SUHGRPLQDQWHV� HQ� OD� SUHVHQWDFLµQ�� GRQGH� VROR
����SUHVHQWµ�V¯QWRPDV�JDVWURLQWHVWLQDOHV��/D�GLVWULEXFLµQ�SUHIHUHQFLDO�GH
ORV� UHFHSWRUHV� (&$��� HQ� HSLWHOLR� UHVSLUDWRULR� VXSHULRU� R� LQWHVWLQDO� SXHGH
H[SOLFDU�OD�PHQRU�IUHFXHQFLD�GH�KRVSLWDOL]DFLµQ��
/RV�GDWRV�GH��ODERUDWRULRV�FRPR�IDFWRUHV�GH�ULHVJR�SDUD�LQJUHVR�D�8&Δ�HQ
QL³RV� VRQ� HVFDVRV�� 6ROR� OD� SURWH¯QD� &� UHDFWLYD� KD� GHPRVWUDGR� VHU� XQ
SUHGLFWRU� HQ� DOJXQRV� HVWXGLRV�� /RV� YDORUHV� GH� OHXFRFLWRV� QR� SDUHFHQ� VHU
LQGLFDGRUHV�FRQILDEOHV�HQ� OD�SREODFLµQ�SHGL£WULFD��/D�DQHPLD�IXH�HO�¼QLFR
SUHGLFWRU�GH�ODERUDWRULR�SDUD�HO�ULHVJR�GH�LQJUHVR�HQ�OD�8&Δ��
(O�HQJURVDPLHQWR�GH� OD�SDUHG�EURQTXLDO�VH�DVRFLµ�FRQ�XQ�PD\RU� ULHVJR
GH� LQJUHVR� HQ� OD� 8&Δ�� 2WUDV� DQRPDO¯DV� UDGLROµJLFDV� P£V� JUDYHV� QR� VH
DVRFLDURQ�GH�IRUPD�LQGHSHQGLHQWH�FRQ�HO�ULHVJR�GH�LQJUHVR�HQ�HVWD�VHULH�

5HVXPLGR�SRU��'UD��&DWDOLQD�&DVWULOOR
+LQH

0«GLFR�*HQHUDO
�FDWDOLQD�FDVWULOORKLQH#JPDLO�FRP�

�

�'Q�[Q'@9
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$FWXDOPHQWH��H[LVWHQ�a���PLOORQHV�GH�FDVRV�GH�&29Δ'����HQ�$P«ULFD�/DWLQD��GRQGH��Ȃ���� VRQ�HQWUH������ D³RV�� VLHQGR� OD�PD\RU¯D� OHYHV�R
DVLQWRP£WLFRV��/RV�FDVRV�JUDYHV�UHSUHVHQWDQ�a����VLQ�HPEDUJR�OD�WHQGHQFLD�YD�HQ�DXPHQWR�GHELGR�D�ORV�QL³RV�QR�YDFXQDGRV��/D�LGHQWLILFDFLµQ
WHPSUDQD�GH� � IDFWRUHV� DVRFLDGRV� FRQ� OD� HQIHUPHGDG� JUDYH� SHUPLWH� LGHQWLILFDU� D� DTXHOORV� TXH� QHFHVLWDQ� XQ� QLYHO� DYDQ]DGR� GH� DWHQFLµQ� \� HV
IXQGDPHQWDO� HQ� FDPSD³DV� GH� YDFXQDFLµQ�� \D� TXH� SHUPLWH� SULRUL]DU� D� ORV� EHQHILFLDGRV� GH� SURWHFFLµQ� WHPSUDQD�� (O� � REMHWLYR� GHO� HVWXGLR� HV
GHVFULELU�ORV�IDFWRUHV�DVRFLDGRV�D�OD�KRVSLWDOL]DFLµQ�R�LQJUHVR�HQ�8&Ζ3�GH�QL³RV�FRQ�&29Ζ'����HQ�$P«ULFD�/DWLQD�

(VWXGLR� PXOWLF«QWULFR�� DQDO¯WLFR�� UHWURVSHFWLYR
GH������QL³RV�GH��SD¯VHV�ODWLQRDPHULFDQRV�GH
OD� UHG�GH� LQYHVWLJDFLµQ�GH� OD�6RFLHGDG�/DWLQR�
DPHULFDQD� GH� (QIHUPHGDGHV� ΔQIHFFLRVDV
3HGL£WULFDV� �6/Δ3(�&29Δ'�� HQWUH� HO� �� GH� MXQLR
GH������\����GH�IHEUHUR�GH�������

8�V?�?Q

Q?
M�ĭ�3ĭ�MV(�[3?

6H�LQFOX\HURQ�QL³RV�����D³RV�DPEXODWRULRV�X�KRVSLWDOL]DGRV�FRQ�&29Δ'�
��� FRQILUPDGR� SRU� 3&5� R� GHWHFFLµQ� GH� DQW¯JHQR� GH� QDVRIDULQJH�� 6H
H[FOX\HURQ�QL³RV�FRQ�V¯QGURPH�LQIODPDWRULR�PXOWLVLVW«PLFR��0Δ6�&���

(VWD�UHG�SHUPLWLµ�OD�UHFRSLODFLµQ�GH�GDWRV�HQ�XQR�GH�ORV�HVWXGLRV�P£V
JUDQGHV� GH� OD� UHJLµQ�� /RV� SDU£PHWURV� GHPRJU£ILFRV�� FO¯QLFRV� \� GH
ODERUDWRULR� LGHQWLILFDGRV� SRGU¯DQ� D\XGDU� HQ� GLIHUHQWHV� HQWRUQRV
P«GLFRV� D� LGHQWLILFDU� D� � QL³RV� FRQ� PD\RU� ULHVJR� GH� HQIHUPHGDG
FRPSOLFDGR� \� FRQWULEXLU� FRQ� OD� FUHDFLµQ� � GH� SRO¯WLFDV� TXH� SULRULFHQ
HVWRV�VXEJUXSRV�SDUD�JHQHUDU�HVWUDWHJLDV�GH�SUHYHQFLµQ�\
�WUDWDPLHQWR�

6¯QWRPDV� P£V� FRPXQHV�� � ILHEUH� ������ \� WRV� ������� \� ���
WHQ¯D�FO¯QLFD�GH�LQIHFFLµQ�GH�Y¯DV�UHVSLUDWRULDV�VXSHULRUHV��
���QL³RV������WHQ¯DQ�GLDUUHD�VLQ�V¯QWRPDV�UHVSLUDWRULRV�
����QL³RV��������QR�WHQ¯DQ�ILHEUH�QL�V¯QWRPDV�UHVSLUDWRULRV�
����IDOOHFLHURQ� �PHGLDQD�HGDG�����D³RV����� >���@�YDURQHV�\
FRQ� FRPRUELOLGDGHV� FRPR� LQPXQRGHILFLHQFLDV� >Q ��� ���@� R
QHXUROµJLFDV�>Q ������@��\������HUDQ�GH��]RQD�UXUDO���

/D�PD\RU¯D� SUHVHQWµ� ILHEUH� ������� KLSR[LD� ������� GLVQHD
������\�WRV��������

/D�PHQRU�HGDG�����D³R���UD]D�QDWLYD�\�ODV�FRPRUELOLGDGHV�DVRFLDURQ
PD\RU�ULHVJR�GH�LQJUHVR�KRVSLWDODULR�
/DV�SUREDELOLGDGHV�GH�LQJUHVR�KRVSLWDODULR�IXHURQ�����YHFHV�PD\RUHV��Δ&�GHO
����������D�������HQ�QL³RV�FRQ�FXDOTXLHU�DIHFFLµQ�P«GLFD�VXE\DFHQWH��
/RV�QL³RV�TXH�SUHVHQWDEDQ�EURWH�FXW£QHR��GRORU�DEGRPLQDO��GHVKLGUDWDFLµQ�
KLSR[LD�R�FRQYXOVLRQHV�WHQ¯DQ��PD\RU�ULHVJR�GH�LQJUHVR�
/D� IDULQJLWLV�� PLDOJLD� \� GLDUUHD� UHGXF¯DQ� ODV� SUREDELOLGDGHV� GH� LQJUHVR
KRVSLWDODULR��

 ��V?M�Qĭ��ĭM'�Q!?ĭJ�M�ĭ%?QJ'V�3'q��'@9

 ��V?M�Qĭ��ĭM'�Q!?ĭJ�M�ĭ�3ĭ'9!M�Q?ĭ�9ĭ3�ĭ[�'

 ��V?M�Qĭ��ĭM'�Q!?ĭ�Q?�'��?Qĭ�?9ĭ[Q?ĭ��ĭ?k(!�9?ĭQ[J3�8�9V�M'?

(O� UHVLGLU�HQ� �£UHD� UXUDO� IXH�HO�¼QLFR� IDFWRU�GHPRJU£ILFR�DVRFLDGR� FRQ�PD\RU
ULHVJR� GH� DWHQFLµQ� HQ� � 8&Δ�� DV¯� FRPR� WUDVWRUQRV� PHWDEµOLFRV� R� HQGRFULQRV�
LQPXQRGHILFLHQFLDV� \� � SDUWR� SUHPDWXUR�� /D� GLDUUHD�� KLSR[LD�� HVWDGR� PHQWDO
DOWHUDGR�� FRQYXOVLRQHV�� VKRFN�� DQHPLD� \� HO� HQJURVDPLHQWR� EURQTXLDO� HQ� OD
UDGLRJUDI¯D�GH�WµUD[�VH�DVRFLDURQ�FRQ�XQ�PD\RU�ULHVJR��

/RV� IDFWRUHV� GH� ULHVJR� DVRFLDGRV� IXHURQ� VLPLODUHV� D� ORV� DVRFLDGRV� FRQ� OD
KRVSLWDOL]DFLµQ�� /RV� DQWHFHGHQWHV� GH� HQIHUPHGDG� SXOPRQDU� FUµQLFD
DXPHQWDURQ�HO�ULHVJR�GH�UHTXHULPLHQWR�GH�R[¯JHQR�VXSOHPHQWDULR��25�������Δ&
GHO�����������Ȃ������

$OJXQDV�FLXGDGHV��XWLOL]DURQ�XQ�P«WRGR�SDVLYR�GH�YHULILFDFLµQ�GH�FDVRV
TXH�SUREDEOHPHQWH�LQWURGXMR�XQ�VHVJR�GH�VHOHFFLµQ�
$OJXQDV� YDULDEOHV� UHOHYDQWHV� WHQ¯DQ� GDWRV� IDOWDQWHV�� OR� TXH� SRGU¯D
UHGXFLU� HO� SRGHU� HVWDG¯VWLFR� GHO� HVWXGLR� \� SURGXFLU� HVWLPDFLRQHV
VHVJDGDV��
6H� H[FOX\HURQ� D� ORV� QL³RV� FRQ�0Ζ6�&�� TXH� UHSUHVHQWDQ� XQD� GH� ODV
IRUPDV�FO¯QLFDV�P£V�JUDYHV�GH�&29Δ'����SRVLQIHFFLRVR�SHGL£WULFR��
'HELGR� D� OD� QDWXUDOH]D�GHO� HVWXGLR�� QR� IXH�SRVLEOH� OD�HVWDQGDUL]DFLµQ
FRPSOHWD� GH� � FULWHULRV� XWLOL]DGRV� SRU� ORV� P«GLFRV� HQFDUJDGRV� GH� OD
KRVSLWDOL]DFLµQ�R�OD�DWHQFLµQ�HQ�8&Δ��
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��
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'HVFULELU�\�FRPSDUDU�ORV�WUDWDPLHQWRV�DGPLQLVWUDGRV�D�ORV�SDFLHQWHV�TXH�VH�OHV�UHDOL]µ�OD�SUXHED�GH�£FLGR�QXFOHLFR�SRU�VRVSHFKD�GH�LQIHFFLµQ�SRU
6$56�&29����EDVDGR�HQ�XQ�UHVXOWDGR�GH�OD�SUXHED�\�GLVSRVLFLµQ��
'HWHUPLQDU�VL�OD�DGPLQLVWUDFLµQ�GH�FRUWLFRLGHV�D�SDFLHQWHV�HVW£�DVRFLDGD�FRQ�XQ�UHVXOWDGR�SRVLWLYR�HQ�OD�SUXHED�GH�£FLGR�QXFOHLFR�GH�6$56�&29���\
GHVFLELU�ODV�WHUDSLDV��DGPLQLVWUDGDV�D�ORV�QL³RV�LQIHFWDGRV�FRQ�6$56�&29�����
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��

5HVXPLGR�SRU��'UD��&DPLOD�0ROLQD�6HJXUD�
�0«GLFR�*HQHUDO

�FPROLQDVHJXUD��#JPDLO�FRP�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
)UHHGPDQ�6%��.XSSHUPDQQ�1��)XQN�$/��.LP�.��;LH�-��7DQFUHGL�'�HW�DO��3HGLDWULF�(PHUJHQF\�5HVHDUFK�1HWZRUN�&29Δ'����6WXG\�7HDP��&RUWLFRVWHURLGV�DQG�2WKHU�7UHDWPHQWV�$GPLQLVWHUHG�WR�&KLOGUHQ
7HVWHG� IRU�6$56�&R9��� ΔQIHFWLRQ� LQ�(PHUJHQF\�'HSDUWPHQWV��$FDGHPLFV�3HGLDWULFV�������$SU����6����������������������GRL����������M�DFDS��������������(SXE�DKHDG�RI�SULQW��30Δ'�����������
30&Δ'��30&��������
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(QWUH� ORV� QL³RV� KRVSLWDOL]DGRV�� QR� KXER� GLIHUHQFLDV� HQ� OD� DGPLQLVWUDFLµQ� GH� LQRWUµSLFRV�� VRSRUWH� UHVSLUDWRULR�� GUHQDMH� WRU£FLFR� R� R[LJHQDFLµQ� SRU
PHPEUDQD�H[WUDFRUSµUHD�HQWUH�DPERV�JUXSRV��QL³RV�FRQ�6$56�&29��\�QL³RV�VLQ�6$56�&29����
/D�DGPLQLVWUDFLµQ�GH�FRUWLFRVWHURLGHV�VH�DVRFLµ�FRQ�OD�HGDG��DQWHFHGHQWHV�GH�DVPD��VLELODQFLDV��PHV�GH�HVWXGLR��KRVSLWDOL]DFLµQ�H�LQJUHVR�D�OD�XQLGDG�GH
FXLGDGRV� LQWHQVLYRV�� QR� VH� DVRFLµ� FRQ� XQ� UHVXOWDGR� SRVLWLYR� GH� OD� SUXHED� GH� 6$56�&R9��� HQ� JHQHUDO� �25D�� ������ Δ&� GHO� ������ ������ ������ R� HQWUH� HO
VXEJUXSR�GH�KRVSLWDOL]DGRV��25D��������Δ&�GHO�������������������

M�Q[3V��?Q

'DWRV� WUDQVYHUVDOHV� �H[SRUWDFLµQ� GH� OD
EDVH�GH�GDWRV��GH�QL³RV�FRQ�SUHVXQWDV
LQIHFFLRQHV�DJXGDV�SRU�6$56�&R9����

([LVWH� XQ� FRQRFLPLHQWR� OLPLWDGR� GH� ORV� WUDWDPLHQWRV� SURSRUFLRQDGRV� D� QL³RV� FRQ� &29Δ'���� HQ� ORV� GHSDUWDPHQWRV� GH� HPHUJHQFLD� �'(�� \� GXUDQWH� OD
KRVSLWDOL]DFLµQ��8Q�HVWXGLR�UHFLHQWH�GH�XQD�EDVH�GH�GDWRV�PXOWLQDFLRQDO�LQIRUPµ�KHWHURJHQHLGDG�VLJQLILFDWLYD�HQWUH�SD¯VHV�HQ�HO�XVR�GH�WUDWDPLHQWRV�HQWUH
ORV�QL³RV�KRVSLWDOL]DGRV��'LFKRV�GDWRV�SXHGHQ�LGHQWLILFDU�LQWHUYHQFLRQHV�TXH�QHFHVLWDQ�HYLGHQFLD�HVSHF¯ILFD�SHGL£WULFD�SDUD�LQIRUPDU�VX�XVR�
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?
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���GH�PDU]R�GH������ �����GH� MXQLR�GH
�����

���'(�SHGL£WULFRV�HQ����SD¯VHV��

0HQRUHV� GH� ��� D³RV� FRQ� VLJQRV� R
V¯QWRPDV�� R� IDFWRUHV� GH� ULHVJR� GH
LQIHFFLµQ� DJXGD� SRU� 6$56�&R9��� D
TXLHQHV� VH� OHV�KDE¯D� UHDOL]DGR�SUXHEDV
GH�£FLGR�QXFOHLFR��

0RGHOR� GH� UHJUHVLµQ� ORJ¯VWLFD
FRQGLFLRQDO� PXOWLYDULDEOH
HPSDUHMDGR�SRU�VLWLR�GH�HVWXGLR�SDUD
FRPSDUDU� ORV� WUDWDPLHQWRV
DGPLQLVWUDGRV�HQ�IXQFLµQ�GHO�HVWDGR
GH�GLVSRVLFLµQ�\� OD�SUXHED�GH�6$56�
&R9���

ɁȾɕɁʪ

3UXHED� ���
6$56�&29��

5HPGHVLYLU

�������

ȾɕɆʪ

6H�DGPLQLVWUµ
FRQ�PD\RU

IUHFXHQFLD�HQ
QL³RV�FRQ
6$56�&29��

&RUWLFRLGHV�

��������

6H�DGPLQLVWUµ
FRQ�PHQRV

IUHFXHQFLD�HQ
QL³RV�FRQ
6$56�&29��

ɅɕȾʪ

����������

ɄɇɕɅʪ

3UXHED� ���
6$56�&29��

5HPGHVLYLU

������

ȾɕȾȿʪ

6H�DGPLQLVWUµ
FRQ�PHQRU

IUHFXHQFLD�HQ
QL³RV�VLQ

6$56�&29��

&RUWLFRLGHV�

��������

6H�DGPLQLVWUµ
FRQ�PD\RU

IUHFXHQFLD�HQ
QL³RV�VLQ

6$56�&29��

ȿȾɕɄʪ

2WURV
DQWLYLUDOHV

�������
6H�DGPLQLVWUµ
FRQ��SRFD

IUHFXHQFLD�HQ
QL³RV�FRQ
6$56�&29��

ȿɕɂʪ

Ζ*Ζ9

�������

6H�DGPLQLVWUµ
FRQ��SRFD

IUHFXHQFLD�HQ
QL³RV�FRQ
6$56�&29��

ȾɕɄʪ

3ODVPD
FRQYDOHFLHQWH

������

6H�DGPLQLVWUµ
FRQ��SRFD

IUHFXHQFLD�HQ
QL³RV�FRQ
6$56�&29��

Ⱦɕɀʪ

�'Q�[Q'@9ĭ
(VWH�HVWXGLR�PXOWLQDFLRQDO�UHYHOµ�TXH��DXQTXH�ORV�QL³RV�FRQ�UHVXOWDGR
SRVLWLYR� HQ� OD� SUXHED� GH� 6$56�&R9��� UHFLEHQ� XQD� YDULHGDG� GH
WUDWDPLHQWRV� �HQWUH� HOORV� UHPGHVLYLU�� KLGUR[LFORURTXLQD�� Δ9Δ*� \
PHGLFDPHQWRV�LQRWUµSLFRV���HVWRV�VH�SURSRUFLRQDQ�FRQ�SRFD�IUHFXHQFLD
\� QR� VH� DGPLQLVWUDQ� � GH� PDQHUD� FRQVWDQWH�� \D� VHD� D� SDFLHQWHV
KRVSLWDOL]DGRV�R�DPEXODWRULRV��

/D� DGPLQLVWUDFLµQ�GH� FRUWLFRVWHURLGHV�� HV�HO� WUDWDPLHQWR�P£V�XWLOL]DGR
HQ� OD� � HQ� DGXOWRV� LQIHFWDGRV� SRU� 6$56�&R9���� QR� VH� DVRFLµ� GH� IRUPD
LQGHSHQGLHQWH�FRQ�HO�HVWDGR�GH�OD�SUXHED�GH�6$56�&R9����

6H�EULQGDQ�SRFRV�WUDWDPLHQWRV�HVSHF¯ILFRV�D�ORV�QL³RV�FRQ�6$56�&R9��
SRVLWLYR�

([LVWH� OD� QHFHVLGDG� GH� HQVD\RV� FO¯QLFRV� TXH� SURSRUFLRQHQ� GDWRV
SHGL£WULFRV�HVSHF¯ILFRV�SDUD�JXLDU�OD�WHUDSLD�HQ�QL³RV�

$�SHVDU�GH�TXH�HO�HQVD\R�5(&83(5$&Δ�1�LQIRUPµ�XQD�UHGXFFLµQ�GH�OD
PRUWDOLGDG�D�ORV����G¯DV�DVRFLDGD�FRQ�HO�WUDWDPLHQWR�FRQ�GH[DPHWDVRQD
HQ� DGXOWRV� LQIHFWDGRV� FRQ� 6$56�&R9��� KRVSLWDOL]DGRV�� QR� H[LVWH
HYLGHQFLD� FRQFOX\HQWH� FRQ� UHVSHFWR� DO� XVR� GH� FRUWLFRVWHURLGHV� HQ� OD
SREODFLµQ�SHGL£WULFD�
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9MJ�5JINFYWNH�.SKJHYNTZX�)NXJFXJ�/TZWSFQ�
&79�(:14�)*�7*;.8.�3�
+JHMF�IJ�UZGQNHFHN·S��)NHNJRGWJ�����
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(O��&29Ζ'�SURORQJDGR��WDPEL«Q�OODPDGR�ȊV¯QGURPH�SRVW�&29Δ'ȋ�R�ȊVHFXHODV�SRVW�DJXGDV�GHO�6$56�&R9�����VH�UHILHUH�D�ORV�V¯QWRPDV
SHUVLVWHQWHV�SRVWHULRU�D�OD�LQIHFFLµQ�SRU�HO�YLUXV�6$56�&R9����GHVFULWRV�LQLFLDOPHQWH�HQ�DGXOWRV��
/RV�V¯QWRPDV�XVXDOPHQWH�DIHFWDQ�ORV�VLVWHPDV�VHQVRULDO��QHXUROµJLFR�\�FDUGLRUUHVSLUDWRULR��DV¯�FRPR�OD�VDOXG�PHQWDO��6H�KDQ�DWULEXLGR
P£V�GH�����V¯QWRPDV�DO�&29Δ'�SURORQJDGR��PXFKRV�GH�HOORV�LQHVSHF¯ILFRV�\�SUHYDOHQWHV�HQ�OD�SREODFLµQ�JHQHUDO�
+DVWD�OD�IHFKD��QR�H[LVWH�XQD�GHILQLFLµQ�GH�FDVR�FODUD�SDUD�HVWH�V¯QGURPH�QL�DFXHUGR�HQ�FXDQWR�DO�WLHPSR�GH�GXUDFLµQ�GH�ORV
V¯QWRPDV�TXH�YDU¯D�GH���D����VHPDQDV�GHVSX«V�GH�OD�LQIHFFLµQ�DJXGD��'H�LJXDO�IRUPD��KD\�PX\�SRFD�LQIRUPDFLµQ�HQ�FXDQWR
DO�V¯QGURPH�HQ�QL³RV�\�DGROHVFHQWHV�

Q?
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(Q�HVWH�DUW¯FXOR�VH�UHYLVDQ�\�UHVXPHQ�ORV�HVWXGLRV�TXH�KDQ�LQIRUPDGR�V¯QWRPDV�SURORQJDGRV�GH�&29Δ'�HQ�QL³RV�\�DGROHVFHQWHV�

'9VM?�[��'@9

M�Q[3V��?Q

5HYLVLµQ�GH����HVWXGLRV��
������QL³RV�\�DGROHVFHQWHV�GH�SD¯VHV�GH�DOWRV�LQJUHVRV�
(YDOXDFLµQ�SRU�V¯QWRPDV�SHUVLVWHQWHV�GXUDQWH�GLIHUHQWHV�GXUDFLRQHV��!��VHPDQDV��!����VHPDQDV��!�����VHPDQDV��!���VHPDQDV�
!��PHVHV�\�HQ�SXQWRV�GH�WLHPSR�DUELWUDULRV�
(YDOXDFLµQ�GH�V¯QWRPDV�D�WUDY«V�GH�FXHVWLRQDULRV�HQ�O¯QHD��HQWUHYLVWDV�WHOHIµQLFDV�\�YLVLWDV�P«GLFDV�SUHVHQFLDOHV�
&RPSDUDFLµQ�FRQ�JUXSR�FRQWURO�HQ���GH�ORV�HVWXGLRV�

6Θ1720$6�Ζ1)250$'26�&21�0$<25�)5(&8(1&Ζ$

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
=LPPHUPDQQ��3���3LWWHW��/��)���	�&XUWLV��1����������+RZ�FRPPRQ�LV�ORQJ�&29Δ'�LQ�FKLOGUHQ�DQG�DGROHVFHQWV"��7KH�3HGLDWULF�LQIHFWLRXV�GLVHDVH�MRXUQDO�
��������H�����'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������Δ1)�����������������

/D� SUHYDOHQFLD� GH� V¯QWRPDV� SURORQJDGRV� GH
&29Δ'�YDULµ�FRQVLGHUDEOHPHQWH�HQWUH� ORV�HVWXGLRV�
HQWUH���\������
*UDQ� YDULDFLµQ� HQ� OD� IUHFXHQFLD� LQIRUPDGD� GH
V¯QWRPDV�SHUVLVWHQWHV�
&RUUHODFLRQHV� SRVLWLYDV� FRQ� SUHYDOHQFLD� GH
V¯QWRPDV� SURORQJDGRV�� HGDG�� VH[R� IHPHQLQR�
HQIHUPHGDGHV� DO«UJLFDV�� VDOXG� I¯VLFD� \� PHQWDO� QR
µSWLPD�SUHYLR�DO�YLUXV��KRVSLWDOL]DFLµQ�SURORQJDGD�\
0Δ6�&��
6ROR� ���� HVWXGLRV� FRQ� JUXSR� FRQWURO�
� HQFRQWUDURQ� TXH� ORV� V¯QWRPDV� SHUVLVWHQWHV� HUDQ
P£V� SUHYDOHQWHV� HQ� QL³RV� \� DGROHVFHQWHV� FRQ
HYLGHQFLD�GH�LQIHFFLµQ�SRU�6$56�&R9���

3'8'V�9V�Q �?9�3[Q'@9
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$1260Ζ$���$/7(5$&Ζ�1
2/)$725Ζ$���������

5$6+�&87�1(2��������

+HWHURJHQHLGDG�HQWUH�HVWXGLRV�
)DOWD�GH�XQD�GHILQLFLµQ�GH�FDVR�FODUD�
7LHPSRV�GH�VHJXLPLHQWR�YDULDEOHV�
ΔQFOXVLµQ� GH� QL³RV� \� DGROHVFHQWHV� VLQ
FRQILUPDFLµQ�GH�LQIHFFLµQ�SRU�6$56�&R9���
6¯QWRPDV� DXWRLQIRUPDGRV� R� LQIRUPDGRV� SRU
ORV�SDGUHV�VLQ�HYDOXDFLµQ�FO¯QLFD�
$XVHQFLD� GH� JUXSRV� GH� FRQWURO� HQ� OD�PD\RU¯D
GH�HVWXGLRV�
3UHVHQFLD�GH�VHVJRV�

/D�HYLGHQFLD�GH�&29Ζ'�SURORQJDGR�HQ�QL³RV�\�DGROHVFHQWHV�HV
OLPLWDGD�� \� WRGRV� ORV� HVWXGLRV� KDVWD� OD� IHFKD� WLHQHQ� OLPLWDFLRQHV
VXVWDQFLDOHV�R�QR�PXHVWUDQ�XQD�GLIHUHQFLD�HQWUH�ORV�QL³RV�TXH
IXHURQ�LQIHFWDGRV�SRU�HO�6$56�&R9���\�ORV�TXH�QR�OR�IXHURQ��
/D�DXVHQFLD�GH�XQ�JUXSR�GH�FRQWURO�HQ�OD�PD\RU¯D�GH�ORV�HVWXGLRV
GLILFXOWD� OD� VHSDUDFLµQ� GH� ORV� V¯QWRPDV� DWULEXLEOHV� DO� &29Ζ'
SURORQJDGR�GH�ORV�V¯QWRPDV�DVRFLDGRV�D�OD�SDQGHPLD�HQ�V¯��
(O� LPSDFWR�GH� OD�HGDG�� OD�JUDYHGDG�\�GXUDFLµQ�GH� OD�HQIHUPHGDG�� OD
FHSD�GHO�YLUXV�\�RWURV�IDFWRUHV�VREUH�HO�ULHVJR�GH�GHVDUUROODU�&29Δ'
SURORQJDGR�HQ�HVWH�JUXSR�HWDULR�D¼Q�GHEHQ�VHU�HVWXGLDGRV��

https://doi.org/10.1016/S0140-6736(20)30213-0
https://doi.org/10.1097%2FINF.0000000000003328
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7«UPLQRV
(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
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'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��&DWDOLQD�&DVWULOOR�+LQH
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�&RVJURYH�3��.UDXVV�%��&UDYHUR�-��)OHHJOHU�(��3UHGLFWRUV�RI�/DU\QJRVSDVP�'XULQJ���������(SLVRGHV�RI�3HGLDWULF�3URFHGXUDO�6HGDWLRQ��$QQDOV
RI�(PHUJHQF\�0HGLFLQH��������6����������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�DQQHPHUJPHG��������������
�3DULNK�$2��&KULVWLDQ�&:��)RUEHV�%-��%LQHQEDXP�*��3UHYDOHQFH�DQG�&DXVHV�RI�6XEFRQMXQFWLYDO�+HPRUUKDJH�LQ�&KLOGUHQ��3HGLDWULF�(PHUJHQF\
&DUH���������������'LVSRQLEOH�HQ����������SHF�������������������
9DQ�:LQNOH�3-��/HH�61��&KHQ�4��%DHFNHU�$6��%DOODUG�':��9LQVRQ�'5��*UHHQKRZ�7/��1JX\HQ�7+��<RXQJ�%5��$ODEDVWHU�$/��+XDQJ�-��&OLQLFDO
PDQDJHPHQW�DQG�RXWFRPHV�IRU�IHEULOH�LQIDQWV���Ȃ���GD\V�HYDOXDWHG�LQ�FRPPXQLW\�HPHUJHQF\�GHSDUWPHQWV��-RXUQDO�RI�WKH�$PHULFDQ
&ROOHJH�RI�(PHUJHQF\�3K\VLFLDQV�2SHQ�������-XQ������H������
�:DUG�-��1RHO�&��%DVLF�0RGHV�RI�0HFKDQLFDO�9HQWLODWLRQ��(PHUJ�0HG�&OLQ�1RUWK�$P�������$XJ����������������GRL����������M�HPF�������������
(SXE������-XO����30Ζ'�����������
0DUWLQH]��3��$���*XWL«UUH]��-��0���2ODOOD�7£UUDJD��0������	�$PDGR��7��)����������9HQRPRXV�DQLPDOV�LQ�D�FKDQJLQJ�ZRUOG��*OREDO�&KDQJH�%LRORJ\�
�����Ȃ���KWWSV���GRL�RUJ���������JFE�������
�7XFNHUPDQ��-���.DXIPDQ��-���	�'DQFKLQ��0����������(IIHFWLYH�$SSURDFKHV�WR�&RPEDW�9DFFLQH�+HVLWDQF\��7KH�3HGLDWULF�ΖQIHFWLRXV�'LVHDVH
-RXUQDO���������H����H�����'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������Ζ1)�������������������
7KRUQKLOO��-���%DUNDWL��6���:DOPVOH\��6���5RFNVWURK��-���$QWLQRUL��$���+DUULVRQ��/���HW�DO��0RQNH\SR[�9LUXV�ΖQIHFWLRQ�LQ�+XPDQV�DFURVV����&RXQWULHV
ȃ�$SULOȂ�-XQH�������1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��������'LVSRQLEOH�HQ����������1(-0RD���������
�.XDV�&��1XUGDQ�$��(QJLQ�2��(YYDK�.��0HKPHW�6��%HWXO�7��HW�DO��7KH�GLDJQRVWLF�YDOXH�RI�ODERUDWRU\�WHVWV�LQ�GHWHFWLQJ�VROLG�RUJDQ�LQMXULHV�LQ
SHGLDWULF�SDWLHQWV�ZLWK�EOXQW�DEGRPLQDO�WUDXPD��7KH�$PHULFDQ�-RXUQDO�RI�(PHUJHQF\�0HGLFLQH���������������������Ȃ�����'LVSRQLEOH�HQ�
KWWSV���GRL�RUJ���������M�DMHP��������������
�1HRJL�6��%DQHUMHHD�$��3DQGD�6��5DWDQ�6��1DUDQJ�5��/DSDURVFRSLF�YHUVXV�RSHQ�DSSHQGLFHFWRP\�IRU�FRPSOLFDWHG�DSSHQGLFLWLV�LQ�FKLOGUHQ��$
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��-RXUQDO�RI�3HGLDWULF�6XUJHU\������������������������'LVSRQLEOH�HQ�
KWWSV���GRL�RUJ���������M�MSHGVXUJ��������������
5HKPDQ�'1��ΖPDP�$$��6RQ�1��+\SHUQDWUHPLD�LQ�1HZERUQV��$�3UDFWLFDO�$SSURDFK�WR�0DQDJHPHQW��%LRPHGLFLQH�+XE����������������
'LVSRQLEOH�HQ���������������������
�%H
HU�0��$PLUDY�Ζ��&DKDO�0��5RFKPDQ�0��/LRU�<��5LPRQ�$��HW�DO��8QIRUHVHHQ�FKDQJHV�LQ�VHDVRQDOLW\�RI�SHGLDWULF�UHVSLUDWRU\�LOOQHVVHV�GXULQJ
WKH�ILUVW�&29Ζ'છ���SDQGHPLF�\HDU��3HGLDWULF�3XOPRQRORJ\��������છ���'LVSRQLEOH�HQ�O¯QHD�HQ�GRL���������SSXO������
�0HOJDU��0���6HDE\��(��*���0F$UGOH��$��-���<RXQJ��&��&���&DPSEHOO��$��3���0XUUD\��1��/�������	�%$76�&RQVRUWLXP�DQG�WKH�2YHUFRPLQJ�&29Ζ'છ��
ΖQYHVWLJDWRUV����������7UHDWPHQW�RI�0XOWLV\VWHP�ΖQIODPPDWRU\�6\QGURPH�LQ�&KLOGUHQ��8QGHUVWDQGLQJ�'LIIHUHQFHV�LQ�5HVXOWV�RI�&RPSDUDWLYH
(IIHFWLYHQHVV�6WXGLHV��$&5�2SHQ�5KHXPDWRORJ\���'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������DFU�������
�/µSH]�0HGLQD�(��&DPDFKR�0RUHQR�*��%UL]XHOD�0��'£YDORV�'��7RUUHV�-��8OORD�*XWLHUUH]�5�HW�DO��)DFWRUV�$VVRFLDWHG�:LWK�+RVSLWDOL]DWLRQ�RU
ΖQWHQVLYH�&DUH�$GPLVVLRQ�LQ�&KLOGUHQ�:LWK�&29Ζ'����LQ�/DWLQ�$PHULFD��)URQWLHUV�LQ�3HGLDWULFV�����������SS��������'LVSRQLEOH�HQ�
��������ISHG��������������
)UHHGPDQ�6%��.XSSHUPDQQ�1��)XQN�$/��.LP�.��;LH�-��7DQFUHGL�'�HW�DO��3HGLDWULF�(PHUJHQF\�5HVHDUFK�1HWZRUN�&29Ζ'����6WXG\�7HDP�
&RUWLFRVWHURLGV�DQG�2WKHU�7UHDWPHQWV�$GPLQLVWHUHG�WR�&KLOGUHQ�7HVWHG�IRU�6$56�&R9���ΖQIHFWLRQ�LQ�(PHUJHQF\�'HSDUWPHQWV��$FDGHPLFV
3HGLDWULFV�������$SU����6����������������������GRL����������M�DFDS��������������(SXE�DKHDG�RI�SULQW��30Ζ'������������30&Ζ'�
30&��������
=LPPHUPDQQ��3���3LWWHW��/��)���	�&XUWLV��1����������+RZ�FRPPRQ�LV�ORQJ�&29Ζ'�LQ�FKLOGUHQ�DQG�DGROHVFHQWV"��7KH�3HGLDWULF�LQIHFWLRXV�GLVHDVH
MRXUQDO����������H�����'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������Ζ1)�������������������
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UHFLHQWH

3RU�LQWHUQRV�XQLYHUVLWDULRV�\�P«GLFRV�GH
&RVWD�5LFD��SDUD�SURIHVLRQDOHV�GH�OD�VDOXG
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