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)HFKD�GH�UHFHSFLyQ� ��������������)HFKD�GH�DFHSWDFLyQ� ����������

0DUWtQ�2UODQGR�2URQD�
,QJ�� )WDO�� 'RFHQWH� )DFXOWDG� GH�
&LHQFLDV� )RUHVWDOHV�8QLYHUVLGDG�
1DFLRQDO� GH� 0LVLRQHV� ± %HUWRQL�
����� ����� (OGRUDGR�� 0LVLRQHV� ±
$UJHQWLQD�� (PDLO��
PDUWLQRRB����#KRWPDLO�FRP

1DUGD�<DQL�$QGUDGH�
,QJ�� )WDO�� *DERWR� ����� �����
(OGRUDGR�� 0LVLRQHV� ± $UJHQWLQD��
(PDLO��\DQLJXD]X#\DKRR�FRP�DU�

/XLV�$OEHUWR�*UDQFH�
,QJ�� )WDO�� 'RFHQWH� )DFXOWDG�
GH&LHQFLDV� )RUHVWDOHV�8QLYHUVLGDG�
1DFLRQDO� GH� 0LVLRQHV� ± %HUWRQL�
����� ����� (OGRUDGR�� 0LVLRQHV� ±
$UJHQWLQD�� (PDLO��
OJUDQFH#\DKRR�FRP�DU

(OL]DEHWK�:HEHU�
,QJ��)WDO��± 06F��'RFHQWH�)DFXOWDG�
GH�&LHQFLDV�)RUHVWDOHV�8QLYHUVLGDG�
1DFLRQDO� GH� 0LVLRQHV� ± %HUWRQL�
����� ����� (OGRUDGR�� 0LVLRQHV� ±
$UJHQWLQD�� (PDLO��
HZHEHU#IDFIRU�XQDP�HGX�DU

-XOLR�5REHUWR�)DELiQ�*UDQFH�
,QJ�� $JUyQRPR�� ����� (OGRUDGR��
0LVLRQHV� ± $UJHQWLQD�� (PDLO��
MXOLRJUDQFH#JPDLO�FRP

BBBBBBB5(680(1

$FWXDOPHQWH�� HO� 6LVWHPD� GH�
3RVLFLRQDPLHQWR� *OREDO� �*36�� GH�
ORV�(VWDGRV�8QLGRV�GH�$PpULFD�\�HO�
6LVWHPD� 2UELWDO� 0XQGLDO� GH�
1DYHJDFLyQ� SRU� 6DWpOLWH�
�*/21$66�� GH� OD� )HGHUDFLyQ�
5XVD�VRQ�ORV�~QLFRV�RSHUDWLYRV�TXH�
IRUPDQ� SDUWH� GHO� FRQFHSWR� *166��
/DV� DSOLFDFLRQHV� GH� XVR� FLYLO� VRQ�
QXPHURVDV�� DXPHQWDQGR�
~OWLPDPHQWH� VX� HPSOHR� HQ� OD�
DFWLYLGDG� IRUHVWDO� \� DJURSHFXDULD��
(O�REMHWLYR�GHO�SUHVHQWH�WUDEDMR�IXH�
GHWHUPLQDU� OD� SUHFLVLyQ� GH� FXDWUR�
PRGHORV�GH�1DYHJDGRUHV�HQ�EDVH�D�
XQ�SXQWR�GH�FRRUGHQDGDV�FRQRFLGDV�
GH� DOWD� SUHFLVLyQ�� HQ� HO� 0XQLFLSLR�
3XHUWR� ,JXD]~�� /RV� LQGLFDGRUHV� GH�
SUHFLVLyQ� XWLOL]DGRV�� VH�
FRUUHVSRQGHQ� FRQ� OD� QRUPD�
166'$� �1DWLRQDO� 6WDQGDUG� IRU�
6SDWLDO�'DWD�$FFXUDF\��GH�((�88��
(Q� EDVH� D� ORV� YDORUHV� GH� OD� UDt]�
FXDGUDGD� GHO� HUURU� PHGLR�
FXDGUiWLFR� �5&(0&��� \� HO� HUURU�
FLUFXODU� SUREDEOH� �(&3��� GH� ORV�
QDYHJDGRUHV� HYDOXDGRV� ORV� PiV�
SUHFLVRV� IXHURQ� HO� H7UH[� ��� \� HO�
0$3� ��V�� FRQ� XQD� 5&(0&�
FRPSUHQGLGR�HQWUH������P�\������P�
\�XQ�(&3������FRPSUHQGLGR�HQWUH�
����� P� \� ����� P�� &RQFOX\pQGRVH�
TXH� OD� SUHFLVLyQ� GHVFULSWD� HQ� HO�
FDWiORJR� GH� ORV� QDYHJDGRUHV� HV�
LQIHULRU� D� ORV� YDORUHV� REWHQLGRV� HQ�
HO�SUHVHQWH�HVWXGLR�

3DODEUDV� FODYH�� (UURU�
FLUFXODU�SUREDEOH��UDt]�FXDGUDGD�GHO�
HUURU� PHGLR� FXDGUiWLFR��
SRVLFLRQDPLHQWR� DEVROXWR��
FRRUGHQDGDV�JHRJUiILFDV�

BBBB6800$5<

$W� SUHVHQW�� WKH� *OREDO�
3RVLWLRQLQJ� 6\VWHP� �*36�� RI� WKH�
8QLWHG� 6WDWHV� RI� $PHULFD� DQG� WKH�
*OREDO�1DYLJDWLRQ�6DWHOOLWH�6\VWHP�
�*/21$66�� RI� WKH� 5XVVLDQ�
)HGHUDWLRQ� DUH� WKH� XQLTXH� V\VWHPV�
RSHUDWLQJ� ZKLFK� IRUP� SDUW� RI� WKH�
*166� FRQFHSW�� 7KH� FLYLOLDQ�
DSSOLFDWLRQV� DUH� QXPHURXV�� DQG�
ODWHO\� WKHLU� XVHV� KDYH� LQFUHDVHG� LQ�
WKH� IRUHVWU\� DQG� DJULFXOWXUDO� DUHDV��
7KH� REMHFWLYH� RI� WKLV� ZRUN� ZDV� WR�
GHWHUPLQH� WKH� DFFXUDF\� RI� IRXU�
PRGHOV� RI� QDYLJDWRUV� EDVHG� RQ� D�
SRLQW� RI� KLJK� SUHFLVLRQ� NQRZQ�
FRRUGLQDWHV�� LQ� WKH� WRZQ� RI� 3XHUWR�
,JXD]~�� 7KH� DFFXUDF\� LQGLFDWRUV�
XVHG�� FRUUHVSRQG� WR� 166'$�
�1DWLRQDO�6WDQGDUG�IRU�6SDWLDO�'DWD�
$FFXUDF\�� VWDQGDUGV� RI� WKH� 8�6�$��
%DVHG� RQ� WKH� YDOXHV� RI� WKH� 5RRW�
0HDQ� 6TXDUH� (UURU� �506(��� DQG�
WKH� FLUFXODU� HUURU� SUREDEOH� �&(3���
WKH� PRVW� DFFXUDWH� QDYLJDWRUV�
HYDOXDWHG� ZHUH� WKH� H7UH[� ��� DQG�
WKH� 0$3� ��V�� ZLWK� D� 5RRW� 0HDQ�
6TXDUH� (UURU� EHWZHHQ� ����� DQG�
����� PHWHUV� DQG� D� FLUFXODU� HUURU�
SUREDEOH�RI������EHWZHHQ������DQG�
�����PHWHUV��,W�ZDV�GHWHUPLQHG�WKDW�
WKH�DFFXUDF\�GHILQHG�LQ�WKH�FDWDORJ�
RI� WKH� QDYLJDWRUV� LV� OHVV� WKDQ WKH�
YDOXHV� REWDLQHG� LQ� WKH� SUHVHQW�
VWXG\��

.H\ZRUGV� &LUFXODU� HUURU�
SUREDEOH�� URRW� PHDQ� VTXDUH� HUURU��
DEVROXWH� SRVLWLRQLQJ��
JHRJUDSKLF�FRRUGLQDWHV�
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Q� VLVWHPD� GH� QDYHJDFLyQ� JOREDO� SRU� VDWpOLWH
�*166��� HV� XQD� FRQVWHODFLyQ� GH� VDWpOLWHV� TXH�
WUDQVPLWH� UDQJRV� GH� VHxDOHV� XWLOL]DGRV� SDUD� HO�

SRVLFLRQDPLHQWR� \� ORFDOL]DFLyQ� HQ� FXDOTXLHU� SDUWH� GHO�
JORER� WHUUHVWUH�� (VWRV� SHUPLWHQ� GHWHUPLQDU� ODV�
FRRUGHQDGDV�JHRJUiILFDV�\� OD�DOWLWXG�GH�XQ� SXQWR�GDGR�
FRPR�UHVXOWDGR�GH�OD�UHFHSFLyQ�GH�VHxDOHV�SURYHQLHQWHV�
GH� FRQVWHODFLRQHV� GH� VDWpOLWHV� DUWLILFLDOHV� GH� OD� 7LHUUD�
SDUD� ILQHV� GH� QDYHJDFLyQ�� (O� *166� SURSRUFLRQD� D� ORV�
XVXDULRV�LQIRUPDFLyQ�VREUH�OD�SRVLFLyQ�\�OD�KRUD��FXDWUR�
GLPHQVLRQHV��FRQ�XQD�JUDQ�H[DFWLWXG��HQ�FXDOTXLHU�SDUWH�
GHO� PXQGR�� ODV� ��� KRUDV� GHO� GtD� \� HQ� WRGDV� ODV�
FRQGLFLRQHV�FOLPDWROyJLFDV�

&RPR� UHVXOWDGR� GH� OD� UHFHSFLyQ� GH� VHxDOHV�
SURYHQLHQWHV� GH� FRQVWHODFLRQHV� GH� VDWpOLWHV� DUWLILFLDOHV��
VH�WLHQHQ�ORV�VLJXLHQWHV�ILQHV��GH�QDYHJDFLyQ��WUDQVSRUWH��
JHRGpVLFRV��KLGURJUiILFRV��DJUtFRODV��\�RWUDV�DFWLYLGDGHV�
DILQHV�

$FWXDOPHQWH�� HO� 6LVWHPD� GH� 3RVLFLRQDPLHQWR�
*OREDO� �*36�� GH� ORV� (VWDGRV�8QLGRV� GH�$PpULFD� \� HO�
6LVWHPD� 2UELWDO� 0XQGLDO� GH� 1DYHJDFLyQ� SRU� 6DWpOLWH�
�*/21$66�� GH� OD� )HGHUDFLyQ� 5XVD� VRQ ORV� ~QLFRV�
RSHUDWLYRV�TXH�IRUPDQ�SDUWH�GHO�FRQFHSWR�*166�HQ�ORV�
QDYHJDGRUHV�D�HYDOXDU�

'HVGH� HO� SXQWR� GH� YLVWD� WHyULFR�� FRQ� HO� VLVWHPD�
GH� SRVLFLRQDPLHQWR� JOREDO� �*36�� R� WUDEDMDQGR� FRQ� HO�
VLVWHPD��*/21$66� VH�GHWHUPLQD�HQ�IRUPD�SUHFLVD��OD�
SRVLFLyQ� GH� XQ� SXQWR� HQ� FXDOTXLHU� OXJDU� GH� OD� WLHUUD�
WHQLHQGR�HVWH�ODV�FRPSRQHQWHV�;��<��=��EDMR�XQ�VLVWHPD�
GH� UHIHUHQFLD� HVWDEOHFLGR� D� QLYHO�PXQGLDO� GHQRPLQDGR�
ZRUG�JHRGHWLF�V\VWHP�������:*6�����

/DV� FRPSRQHQWH� ;� �HVWH�RHVWH�� H� <� �QRUWH�VXU��
VH� UHILHUHQ� D� OD� ORQJLWXG� \� ODWLWXG� UHVSHFWLYDPHQWH�� HQ�
WDQWR�OD�FRPSRQHQWH�=�VH�FRUUHVSRQGH�FRQ�OD�DOWLWXG�

'HVGH� HO� SXQWR� GH� YLVWD� JHRGpVLFR�WRSRJUiILFR��
HO� 6LVWHPD� *36� */21$66 UHVSRQGH� D� GRV�
UHTXHULPLHQWRV�EiVLFRV�

3ODQWHR� GLUHFWR� R� OHYDQWDPLHQWR�� VH� WLHQH� HQ� HO�
WHUUHQR� XQ� SXQWR� PDWHULDOL]DGR�� XQ� SLODU� FRQ� SODFD� \�
PDUFD��XQ�PRMyQ��HWF���VH�SLGHQ�VXV�FRRUGHQDGDV�HQ�XQ�
VLVWHPD�GH�UHIHUHQFLD�SUHILMDGR�

3ODQWHR� LQYHUVR� R� UHSODQWHR�� VH� GDQ� ODV�
FRRUGHQDGDV� GH� XQ� SXQWR� HQ� XQ� VLVWHPD� GH� UHIHUHQFLD�
GHWHUPLQDGR� \� VH� SLGH� OD� ORFDOL]DFLyQ� GH� GLFKR� SXQWR��
TXH� GH� QR� HVWDUOR� \D�� VHUi� PDWHULDOL]DGR� HQ� HO� WHUUHQR�
�+8(57$�HW�DO��������

/RV� 1DYHJDGRUHV� VH� KDQ� FRQYHUWLGR� HQ� XQD�
KHUUDPLHQWD�FRUULHQWH�\�GH�XVR�IUHFXHQWH�HQWUH�SHUVRQDO�
GH�GLIHUHQWHV� iUHDV� HQ� HO�PHGLR� DJURSHFXDULR�\�GH�XVR�
QR� H[FOXVLYR� GH� LQJHQLHURV� \� DJULPHQVRUHV�� 3RU� HO�
FRQWUDULR� IRUPD� SDUWH� GHO� HTXLSDPLHQWR� QRUPDO� HQWUH�
PXFKRV� SURGXFWRUHV� DJURSHFXDULRV�� YHQGHGRUHV� GH�
FDPSRV�� FRQWUDWLVWDV� DJUtFRODV�� WpFQLFRV� DJURSHFXDULRV��
DGHPiV�GH�WpFQLFRV�DJULPHQVRUHV�\�DJUyQRPRV��

)UHQWH�DO�XVR�FUHFLHQWH�GH�ORV�1DYHJDGRUHV�HQ�OD�
DFWLYLGDG�DJURSHFXDULD�VH�KDFH�QHFHVDULR�UHYLVDU�HQ�
GHWDOOH�ORV�SULQFLSLRV�\�UHVXOWDGRV�GHO�IXQFLRQDPLHQWR�
GH�HVWRV�UHFHSWRUHV�GH�EDMR�SUHFLR�\�DQDOL]DU�ORV�HUURUHV�

TXH�FRPHWHQ�HQ�HO�SRVLFLRQDPLHQWR�DEVROXWR�R�VLVWHPD�
GH�SRVLFLRQDPLHQWR�HVWiQGDU��636���'H�HVWD�IRUPD�ORV�
SURIHVLRQDOHV�\�WpFQLFRV�SXHGHQ�WHQHU�XQD�MXVWD�
YDORUDFLyQ�GH�KDVWD�TXp�SXQWR�SXHGHQ�KDFHU�WRSRJUDItD�
FRQ�HVWRV�UHFHSWRUHV�WUDEDMDQGR�HQ�636��.22/+$$6�
������

&RQVLGHUDQGR�TXH�OD�PHWD�GH�WRGR�OHYDQWDPLHQWR�
WRSRJUiILFR� HV� OD� JHQHUDFLyQ� GH� PDSDV�� SODQRV��
REWHQFLyQ� GH� GDWRV� R� FRUURERUDFLyQ� GH� ORV� PLVPRV��
SURFHVDPLHQWR� R� DQiOLVLV� GHQWUR� GH� XQ� VLVWHPD� GH�
LQIRUPDFLyQ� JHRJUiILFD� �6,*�� X� RWUD� KHUUDPLHQWD�
LQIRUPiWLFD�� UHVXOWD�QHFHVDULR�FRQRFHU� OD�SUHFLVLyQ�TXH�
QRV�EULQGDQ�HVWRV� LQVWUXPHQWRV�SDUD�GHWHUPLQDU�HQ�TXp�
WLSR� GH� DFWLYLGDG� VH� SXHGHQ� HPSOHDU�� VLQ� ROYLGDU� TXH�
H[LVWHQ�HUURUHV�TXH�QR�VH�ORJUDQ�HOLPLQDU�WUDEDMDQGR�HQ�
SRVLFLRQDPLHQWR�DEVROXWR��

$� FRQWLQXDFLyQ� VH� PHQFLRQDQ� ODV� IXHQWHV� GH�
HUURU�TXH�HQ�OD�DFWXDOLGDG�DIHFWDQ�GH�IRUPD�VLJQLILFDWLYD�
D� ODV� PHGLGDV� UHDOL]DGDV� FRQ� ORV� QDYHJDGRUHV� \� VREUH�
ORV� FXDOHV� QR� VH� SXHGHQ� DSOLFDU� QLQJ~Q� WLSR� GH�
FRUUHFFLyQ�� OD SHUWXUEDFLyQ� LRQRVIpULFD�� IHQyPHQRV�
PHWHRUROyJLFRV�LPSUHFLVLyQ� HQ� ORV� UHORMHV� GH� ORV�
VDWpOLWHV� \� UHFHSWRUHV�� LQWHUIHUHQFLDV� HOpFWULFDV�
LPSUHYLVWDV�� HUURU� PXOWLVHQGD�� GLVSRQLELOLGDG� VHOHFWLYD�
�VROR� SDUD� HO� VLVWHPD� *36�� QR� DIHFWD� D� */21$66���
WRSRORJtD� UHFHSWRU�VDWpOLWH��2WUDV� FDXVDOHV�GH� HUURU� VRQ�
OD�JHRPHWUtD�GH�ORV�VDWpOLWHV�FRQRFLGD�FRPR�GLOXFLyQ�GH�
OD� SUHFLVLyQ� SRVLFLRQDO� �3'23��� OD� HOHYDFLyQ� GH� ORV�
VDWpOLWHV� UHVSHFWR� DO� KRUL]RQWH�� OD� UHIOH[LyQ� GH� OD� VHxDO�
FRQ� REMHWRV� FHUFDQRV�� VLQFURQL]DFLyQ� GH� ORV� UHORMHV�
VDWHOLWDOHV� \� QDYHJDGRU� �/Ï3(=�� ������ /Ï3(=� HW� DO�
������ +8(57$� HW� DO�� ������ -$85(*8,�� ������
&255(,$��������

3DUD� HO� SUHVHQWH� WUDEDMR� ORV� QDYHJDGRUHV�
XWLOL]DGRV�� GH� FyGLJR� &�$� �+8(57$�� ������ /Ï3(=��
�������GHSHQGHQ�HQ�SULPHU�OXJDU�GH�OD�VHQVLELOLGDG�GHO�
FKLS� \� GHO� WLSR� GH� DQWHQD�� (VWRV� LQVWUXPHQWRV� QR�
SHUPLWHQ� HOLPLQDU� R� FRUUHJLU� ORV� HUURUHV�� GHWDOODGRV�
DQWHULRUPHQWH�

(Q� OD� PD\RUtD� GH� ORV� DSDUDWRV� GH� *36� SDUD�
PDSHR��ODV�OHFWXUDV�GH�HOHYDFLyQ�QR�VRQ�H[DFWDV��GHELGR�
D� OD� QDWXUDOH]D� GH� OD� FRQVWHODFLyQ� GH� VDWpOLWHV� HQ� HO�
ILUPDPHQWR��&RPR�ORV�VDWpOLWHV�QR�VRQ�YLVLEOHV�D�PHQRV�
GH� FHUR�JUDGRV�EDMR� HO� KRUL]RQWH�� ORV� DSDUDWRV�GH� *36�
QR�SXHGHQ�WULODWHUDU�GHELGDPHQWH�OD�FRRUGHQDGD�=�R�GH�
HOHYDFLyQ�� SRU� OR� WDQWR�� ORV� YDORUHV� GH� DOWLWXG� GHEHQ�
XVDUVH� FRQ� PXFKD� SUHFDXFLyQ� �%2/)25� \� (76)25��
������(QWUH� ORV� DQWHFHGHQWHV� GH� FRPSDUDFLyQ� GH� GDWRV�
UHOHYDGRV� FRQ�*36� GLIHUHQFLDO� �'*36�� \� QDYHJDGRUHV�
VH� HQFXHQWUD� HO� WUDEDMR� GH� /Ï3(=� �������� TXLHQ�
GHWHUPLQD� SDUD� �� PRGHORV� GH� QDYHJDGRUHV� XQ� HUURU�
UHODWLYR� FRPSUHQGLGR� HQWUH� ����� \� ������ HQ� OD�
GHWHUPLQDFLyQ� GH� OD� GLVWDQFLD� GH� ORV� ODGRV� GH� XQD�
SROLJRQDO�UHOHYDGD�FRQ�'*36��FRQ�SUHFLVLyQ�GH����PP�

$� ORV HIHFWRV� GH� GHWHUPLQDU� OD� SUHFLVLyQ� GH� ORV�
PRGHORV� GH� QDYHJDGRUHV� VHOHFFLRQDGRV�� HQ� HO� SUHVHQWH�
WUDEDMR�VH�DQDOL]DURQ� ORV�GDWRV�UHOHYDGRV�FRQ�FDGD�XQR�
GH�HOORV�D�SDUWLU�GHO�SXQWR�JHRGpVLFR�SHUWHQHFLHQWH�D�OD�
UHG�326*$5�������3RVLFLRQHV�*HRGpVLFDV�$UJHQWLQD���
GHQRPLQDGR�,*8$��

8
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/D� KLSyWHVLV� GHO� WUDEDMR� HV� TXH� OD� SUHFLVLyQ�
GHVFULSWD�HQ�HO�FDWiORJR�GH�ORV�QDYHJDGRUHV�QR�UHIOHMD�OD�
UHDOLGDG�� SRU� OR� TXH� FDGD� PRGHOR� GHEH� VHU� HYDOXDGR�
HVWDGtVWLFDPHQWH� DQWHV� GH� VX� XVR� HQ� OD� DFWLYLGDG� DJUR�
IRUHVWDO�

2EMHWLYR�JHQHUDO
'HWHUPLQDU�OD�SUHFLVLyQ D�FLHOR�DELHUWR�GH�FXDWUR�

PRGHORV� GH� QDYHJDGRUHV� HQ� EDVH� D� XQ� SXQWR� GH�
FRRUGHQDGDV� FRQRFLGDV� GH� DOWD� SUHFLVLyQ�� HQ� 3XHUWR�
,JXD]~�

2EMHWLYRV�SDUWLFXODUHV
'HWHUPLQDU� OD� SUHFLVLyQ� GH� ORV� QDYHJDGRUHV�

WHQLHQGR�HQ�FXHQWD�ODWLWXG��ORQJLWXG�\�DOWLWXG�

'HWHUPLQDU OD� PHMRU� EDQGD� KRUDULD� SDUD�
GLVPLQXLU�HO�HUURU�HQ�OD�WRPD�GH�GDWRV�

0$7(5,$/(6�<�0e72'26

ÈUHD�GH�(VWXGLR�3XHUWR�,JXD]~�

(O� OXJDU� GRQGH� VH� UHDOL]y� ODV� PHGLFLRQHV� SDUD�
GHWHUPLQDU�OD�SUHFLVLyQ��VH�XELFD�HQ�HO�PXQLFLSLR�3XHUWR�
,JXD]~�� VH� HQFXHQWUD� PDWHULDOL]DGR� SRU� XQ� SLODU� GH�
KRUPLJyQ�FRQVWUXLGR�SRU�HO�,QVWLWXWR�*HRJUiILFR�0LOLWDU�
�,*0��FRQ� OD�GHQRPLQDFLyQ�,*8$��HVWH�VH� ORFDOL]D�HQ�
OD� URWRQGD� GH� DFFHVR� D� OD� FLXGDG�� (V� SDUWH� GH� ORV� VHLV�
SXQWRV� JHRGpVLFRV� SHUWHQHFLHQWHV� D� OD� 5HG� 326*$5�
����� GH� OD� SURYLQFLD� GH� 0LVLRQHV� �5('� 326*$5�
�������GLVWULEXLGRV�FRPR�VH�SXHGH�DSUHFLDU�HQ�OD�ILJXUD�
��

$FWXDOPHQWH� HO� SXQWR� IRUPD� SDUWH� GHO� SUR\HFWR�
6,5*$6� �6LVWHPD� GH� 5HIHUHQFLD� *HRFpQWULFR� SDUD� ODV�
$PpULFDV���HV�FRLQFLGHQWH�FRQ�OD�UHG�3$60$��3UR\HFWR�
GH�DSR\R�DO�VHFWRU�PLQHUR�DUJHQWLQR� HQ�OD�FXDO�WLHQH�OD�
QRPHQFODWXUD� �������� HO� PLVPR� UHVSRQGH� D� ODV�
VLJXLHQWHV� FRRUGHQDGDV� �ODWLWXG�� �����
������6��
ORQJLWXG�� �����
������2�� \� DOWXUD� HOLSVRLGH� ������
PHWURV��5('�326*$5���������3DUD�OOHJDU�DO�PRMyQ�VH�
WUDQVLWD� SRU� OD� UXWD� QDFLRQDO� 1�� ���� KDVWD� DOFDQ]DU� HO�
ODGR�VXU�GH�OD�URWRQGD�WDO�FRPR�VH�DSUHFLD�HQ�OD�ILJXUD����
VREUH� OD� LPDJHQ� GHO� DxR� ����� REWHQLGD� GH� *RRJOH�
(DUWK�

)LJXUD����3XQWRV�GH�OD�5HG�326*$5������HQ�OD�3URYLQFLD�GH�0LVLRQHV
)LJXUH����3RLQWV�RI�WKH�326*$5������1HWZRUN�LQ�WKH�3URYLQFH�RI�0LVLRQHV
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)LJXUD� ��� 8ELFDFLyQ� GHO� 3XQWR� *HRGpVLFR� ,*8$�
SHUWHQHFLHQWH�D�OD�5HG�326*$5�����
)LJXUH� ��� /RFDWLRQ� RI� WKH� *HRGHWLF� ,*8$� 3RLQW��
EHORQJLQJ�WR�WKH�326*$5������1HWZRUN

'HVFULSFLyQ�GH�ORV�1DYHJDGRUHV
/RV� QDYHJDGRUHV� PDUFD� *DUPLQ� VRQ� ORV� PiV�

GLIXQGLGRV� HQ� OD� ]RQD� SDUD� UHDOL]DU� DFWLYLGDGHV� DJUR�
IRUHVWDOHV�� PRWLYR� SRU� HO� FXDO� IXHURQ� HOHJLGRV� SDUD� VX�
HYDOXDFLyQ��

/RV� GDWRV� GHVFULSWLYRV� GH� ORV� �� PRGHORV�
HYDOXDGRV�� IXHURQ� REWHQLGRV� GH� OD� SiJLQD� RILFLDO� GH�
*DUPLQ� �KWWS���ZZZ�JDUPLQ�FRP�HV�$5��� ORV� PLVPRV�
FXHQWDQ� FRQ� LJXDO� WHFQRORJtD� GH� SURFHVDGRU� �FKLS��
GHQRPLQDGR�6LUI6WDU� ,,,��(Q� OD� WDEOD��� VH�PXHVWUDQ� ODV�
FDUDFWHUtVWLFDV�WpFQLFDV�VHJ~Q�IDEULFDQWH�

0HGLFLRQHV�D�&DPSR
/RV� QDYHJDGRUHV� HVWXYLHURQ� FRQILJXUDGRV� FRQ�

GDWXP�:*6����\� IRUPDWR�GH�SRVLFLyQ�HQ�FRRUGHQDGDV�
JHRJUiILFDV� FRQ� OD� VLJXLHQWH� FDUDFWHUtVWLFD��
ODWLWXG�ORQJLWXG�KGGG�GGGG���GHFLPDO��

/RV� GDWRV� IXHURQ� UHJLVWUDGRV� HQ� IRUPD�
DXWRPiWLFD� SRU� ORV� QDYHJDGRUHV� XWLOL]DQGR� OD� IXQFLyQ�
WUDFN�� HQWHQGLpQGRVH� FRPR� WDO� DO� UHJLVWUR� GH� XQD�
VHFXHQFLD�GH�SXQWRV�HQ�XQ� ODSVR�GH� WLHPSR�R�GLVWDQFLD�
GHILQLGD� HQ� OD� FRQILJXUDFLyQ�� 3DUD� HVWH� WUDEDMR� OD�
FRQILJXUDFLyQ� SDUD� HO� UHJLVWUR� GH� GDWRV� IXH� FDGD� ��
VHJXQGRV�

/D�WRPD�GH�GDWRV�VH�UHDOL]y�HQ�VLPXOWiQHR�FRQ�
ORV� �� QDYHJDGRUHV�� XELFDGRV� VREUH� XQD� SODWDIRUPD� GH�
PDGHUD� GH� XQ� PHWUR� GH� DOWXUD� �SRVLFLRQDPLHQWR�
DEVROXWR� HQ� PRGR� HVWiWLFR��� SUHVHQWDQGR� XQD�
GLVWULEXFLyQ�FRLQFLGHQWH�FRQ�ORV�SXQWRV�FDUGLQDOHV�D�XQD�
GLVWDQFLD� GH� �� FP� UHVSHFWR� DO� FHQWUR� GHO� SXQWR�
VHOHFFLRQDGR�� ORV� GDWRV� IXHURQ� UHJLVWUDGRV� FRQ� FDGD�
UHFHSWRU� VREUH� HO� SXQWR� ,*8$� HQ� GRV� MRUQDGDV� GH� ��
KRUDV�ORV�GtDV����\����GH�DJRVWR�GH���D����KRUD�

(O� DQiOLVLV� GHO� FRPSRUWDPLHQWR� GH� ORV�
QDYHJDGRUHV�� VH� UHDOL]y� HQ� EDVH� D� ORV� FULWHULRV�
HVWDEOHFLGRV� SRU� ODV� 166'$� �1DWLRQDO� 6WDQGDUG� IRU�
6SDWLDO� 'DWD� $FFXUDF\��� GH� ORV� ((�88� �*$0%2$��
������48,17$1$��������

'HWHUPLQDFLyQ�GH�OD�PHMRU�EDQGD�+RUDULD
3DUD� VHOHFFLRQDU� OD� PHMRU� EDQGD� KRUDULD�� D�

SDUWLU�GH�OD�HYDOXDFLyQ�GH�ORV�GDWRV�GHO�SXQWR�,*8$�VH�
FDOFXOy� OD� 5&(0&� \� HO� (&3�� SRU� KRUD� SDUD� FDGD�
QDYHJDGRU�� VRPHWLpQGRVH� HVWRV� UHVXOWDGRV� D� OD� SUXHED�
GH�UDQJRV�P~OWLSOHV�GH�ORV�YDORUHV�PHGLRV��D ORV�HIHFWRV�
GH� GHWHUPLQDU� ORV� KRUDULRV� HQ� ORV� FXDOHV� QR� H[LVWHQ�
GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�ODV�PHGLDV�GH�OD�ORQJLWXG�
\� ODWLWXG� GH� FDGD� QDYHJDGRU�� VLHQGR� HO� WHVWLJR� HO� YDORU�
YHUGDGHUR��,*8$���$SOLFDQGR�GLVWLQWRV�WHVW�GH�DQiOLVLV��
D�XQ�QLYHO�GH�FRQILDQ]D�GHO �������/6'��7XNH\�+6'��
6FKHIIH��%RQIHUURQL��6WXGHQW�1HZPDQ�.HXOV�\�'XQFDQ�
�38/,'2�\�6$/$=$5�������

7DEOD����&DUDFWHUtVWLFDV�WpFQLFDV�GH�ORV�FXDWUR�PRGHORV�GH�QDYHJDGRUHV�VDWHOLWDOHV�GH�OD�PDUFD�*DUPLQ��VHJ~Q�
PDQXDO�GHO�IDEULFDQWH�
7DEOH����7HFKQLFDO�FKDUDFWHULVWLFV�RI�WKH�IRXU�PRGHOV�RI�VDWHOOLWH�QDYLJDWRUV�RI�WKH�*DUPLQ�EUDQG��DFFRUGLQJ�WR�
WKH�PDQXIDFWXUHU
V�PDQXDO�

1DYHJDGRU
3UHFLVLyQ�
*DUPLQ��P�

7LSR�GH�
$QWHQD

3DQWDOOD
7DUMHWD�
0LFUR6'

0HPRULD�,QWHUQD�
�*%�

6LVWHPD

/HJHQG+F[ ������� 3ODQD FRORU 6, *36

0$3���V ������ +HOLFRLGDO &RORU 6, ��� *36

0RQWDQD���� ��������� 3ODQD
&RORU��
7iFWLO

6, � *36

H7UH[��� �������� 3ODQD &RORU 6, ���
*36�<�

*/21$66
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5(68/7$'26�<�',6&86,21

3XHUWR�,JXD]~��3XQWR�,*8$�
/DV� FRQGLFLRQHV� PHWHRUROyJLFDV� SUHVHQWHV� HQ�

ODV� GRV� MRUQDGDV� IXHURQ� ODV� VLJXLHQWHV�� OD� SULPHUD�
MRUQDGD� WUDVFXUULy�FRQ�FLHOR�GHVSHMDGR�GXUDQWH� OD� WRPD�
GH�GDWRV��HQ�WDQWR�HQ�OD�VHJXQGD�MRUQDGD��VL�ELHQ�ODV�GRV�
SULPHUDV� KRUDV� FDUHFLHURQ� GH� QXEHV�� HO� UHVWR� GHO� GtD�
HVWXYR�WRWDOPHQWH�QXEODGR�

/D� WDEOD� � VLQWHWL]D� ORV� UHVXOWDGRV� GHO�
FRPSRUWDPLHQWR�GH� ORV�FXDWUR�QDYHJDGRUHV�GXUDQWH� ORV�
GRV�GtDV�HQ�HO�SXQWR�,*8$��WRPDQGR�FRPR�LQGLFDGRUHV�
GH�SUHFLVLyQ�HO�YDORU�GHO�HUURU�FLUFXODU�SUREDEOH��(&3��D�
GLVWLQWRV SRUFHQWDMHV�\�OD�UDt]�FXDGUDGD�GHO�HUURU�PHGLR�
FXDGUiWLFR� �5&(0&��� 6H� EULQGDQ� WDPELpQ� ORV� YDORUHV�
PHGLRV� GH� GHVIDVDMHV� GH� FDGD� QDYHJDGRU� UHVSHFWR� D� OD�
ODWLWXG�\�ORQJLWXG��

'H�DFXHUGR�D�ORV�UHVXOWDGRV�GH�OD�WDEOD�DQWHULRU�
SRGHPRV� GHFLU� TXH� HO� H7UH[� ��� SUHVHQWy� HO� PHMRU�
FRPSRUWDPLHQWR�HO�GtD���PRVWUDQGR�ORV�PHQRUHV�YDORUHV�

GH�OD�5&(0&�\�HO�(&3�D�GLVWLQWRV�SRUFHQWDMHV��H[FHSWR�
DO������GRQGH�H[LVWH�XQD�SHTXHxD�GLIHUHQFLD���������D�
IDYRU�GHO�0$3���V�TXH�VH�HQFXHQWUD�HQ�VHJXQGR�OXJDU��
(Q�WHUFHU�OXJDU�VH�XELFD�HO /HJHQG�+F[�\�SRU�~OWLPR�HO�
0RQWDQD�����

(Q� HO� GtD� ��� ORV� YDORUHV� GH� (&3� SDUD� ORV�
GLVWLQWRV� SRUFHQWDMHV� \� OD� 5&(0&� VRQ� VLPLODUHV� SDUD�
ORV�PRGHORV�0$3���V�\�H7UH[�����VLHQGR�HO�SULPHUR�HO�
TXH�H[KLEH�PHQRU�YDORU�SDUD�WRGRV�ORV�FDVRV��

(Q�FDPELR�DO�SURPHGLDU�ORV�YDORUHV�GH�ODV�GRV�
MRUQDGDV�� WHQLHQGR� HQ� FXHQWD� ORV� (&3� D� GLVWLQWRV�
SRUFHQWDMHV� \� ORV� YDORUHV� GH� OD� 5&(0&�� ORV�
QDYHJDGRUHV�VH�RUGHQDUtDQ��HQ�EDVH�D�HVWRV�LQGLFDGRUHV�
GH� SUHFLVLyQ� GH� OD� VLJXLHQWH� PDQHUD�� H7UH[� ���� 0$3�
��V�� /HJHQG� +F[� \� 0RQWDQD� ����� H[LVWLHQGR� XQD�
GLIHUHQFLD�PX\�SHTXHxD�HQWUH� ORV���SULPHURV�PRGHORV��
OR� TXH� FRLQFLGH� FRQ� HO� DQiOLVLV� GH� OD� 5&(0&��
SUHVHQWDGR� HQ� OD� WDEOD� �� SDUD� ORV� FXDWUR� PRGHORV� GH�
QDYHJDGRUHV�

7DEOD����9DORUHV�PHGLRV�GH� ORV� LQGLFDGRUHV�GH�SUHFLVLyQ�GH� ORV�FXDWUR�PRGHORV�GH�QDYHJDGRUHV�HQ�HO�SXQWR�
,*8$�����\����GH�DJRVWR�GH������
7DEOH����0HDQ�YDOXHV�RI�WKH�SUHFLVLRQ�LQGLFDWRUV�RI�WKH�IRXU�QDYLJDWRU�PRGHOV�LQ�WKH�,*8$�SRLQW��$XJXVW����
DQG����������

'tD 1DYHJDGRU

'HVIDVDMH��P�
5&(0&��P�

(&3��P�

/DWLWXG /RQJLWXG ���� ���� ���� ����

� H7UH[��� ���� ����� ���� ���� ���� ���� ����

� H7UH[���� ���� ����� ���� ���� ���� ���� ����

3URPHGLR ���� ����� ���� ���� ���� ���� ����

� 0$3���V� ���� ����� ���� ���� ���� ���� ����

� 0$3���V� ����� ����� ���� ���� ���� ���� ����

3URPHGLR ���� ����� ���� ���� ���� ���� ����

� /HJHQG+F[ ���� ����� ���� ���� ���� ���� ����

� /HJHQG+F[ ���� ����� ���� ���� ���� ���� ����

3URPHGLR ���� ����� ���� ���� ���� ���� ����

� 0RQWDQD����� ���� ����� ���� ���� ���� ���� ����

� 0RQWDQD����� ���� ����� ���� ���� ���� ���� ����

3URPHGLR ���� ����� ���� ���� ���� ���� ����

5&(0&��5Dt]�FXDGUDGD�GHO�HUURU�PHGLR�FXDGUiWLFR��(&3��(UURU�FLUFXODU�SUREDEOH�

7DEOD����3URPHGLR�\�YDORUHV�H[WUHPRV�GH�OD�UDt]�FXDGUDGD�GHO�HUURU�PHGLR�FXDGUiWLFR��5&(0&���SDUD�FDGD�
QDYHJDGRU�
7DEOH����$YHUDJH�DQG�H[WUHPH�YDOXHV�RI�WKH URRW�PHDQ�VTXDUH�HUURU �506(��IRU�HDFK�QDYLJDWRU��

H7UH[��� 0$3���V /HJHQG�+F[ 0RQWDQD����

5&(0&��P� ���� ���� ���� ����

0i[LPR��P� ���� ���� ���� �����

0tQLPR��P�� ���� ���� ���� ����
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$QiOLVLV�GH�ODV�&RRUGHQDGDV
�� /RQJLWXG

(Q�HO�JUiILFR����VH�REVHUYD�OD�GLVWULEXFLRQ�GH�ORV�
GDWRV� GH� ORQJLWXG� WRPDGRV� HQ� ORV� GRV� GtDV�� GRQGH� VH�
YLVXDOL]D� TXH� ORV� QDYHJDGRUHV� SURSRUFLRQDQ� YDORUHV�
FX\D� GLVSHUVLyQ� SUHVHQWDQ� XQD� WHQGHQFLD� KDFLD� HO� HVWH�
FRQ�UHVSHFWR�DO�YDORU�YHUGDGHUR��,*8$��

�� /DWLWXG
(Q�HO�JUiILFR����SRGHPRV�YHU� OD�GLVWULEXFLyQ�GH�

ORV�GDWRV�GH� ODWLWXG� WRPDGRV� HQ� ORV�GRV�GtDV��GRQGH� VH�

YLVXDOL]D�TXH�OD�PHGLD�\�OD�PHGLDQD�GH�ORV�QDYHJDGRUHV�
VH�XELFDQ�KDFLD�HO�6XU�FRQ�UHVSHFWR�DO�YDORU�YHUGDGHUR��
D�H[FHSFLyQ�GHO�0$3���V�HQ�HO�GtD���

�� $OWXUD�
(Q�HO�JUiILFR���VH�YH�OD�GLVWULEXFtRQ�GH�ORV�GDWRV�

GH� DOWXUD� WRPDGRV� HQ� ORV� GRV� GtDV�� &RLQFLGLHQGR� FRQ�
.22/+$$6�� �������� %2/)25� \� (76)25�� ��������
HVWRV�QDYHJDGRUHV�QR�GHEHUtDQ�VHU�XVDGRV�HQ�WUDEDMRV�GH�
QLYHODFLyQ�R�OHYDQWDPLHQWR�GH�SHUILOHV�SUHFLVRV�

*UiILFR� ��� &RPSRUWDPLHQWR� GH� ORV� UHJLVWURV� GH� ORQJLWXG� SDUD� ORV� FXDWUR� QDYHJDGRUHV� HQ� ORV� GRV� GtDV�� FRQ�
UHVSHFWR�DO�YDORU�YHUGDGHUR���/RV�Q~PHURV���\���VH�UHILHUHQ�D�ORV�GtDV��
*UDSK����%HKDYLRU�RI�ORQJLWXGH�UHFRUGV�IRU�WKH�IRXU�QDYLJDWRUV�LQ�WKH�WZR�GD\V��ZLWK�UHVSHFW�WR�WKH�WUXH�YDOXH��
�1XPEHUV���DQG���UHIHU�WR�GD\V��

*UiILFR����&RPSRUWDPLHQWR�GH�ORV�UHJLVWURV�GH�ODWLWXG�GH�ORV�FXDWUR�QDYHJDGRUHV�HQ�ORV�GRV�GtDV��FRQ�UHVSHFWR�
DO�YDORU�YHUGDGHUR��ORV�Q~PHURV���\���VH�UHILHUHQ�D�ORV�GtDV��
*UDSK����%HKDYLRU�RI�ODWLWXGH�UHFRUGV�IRU�WKH�IRXU�QDYLJDWRUV�LQ�WKH�WZR�GD\V��ZLWK�UHVSHFW�WR�WKH�WUXH�YDOXH��
�1XPEHUV���DQG���UHIHU�WR�GD\V��

(WUH[����

(WUH[���

/HJHQG+F[��

/HJHQG+F[��

0DS��V��

0DS��V��

0RQWDQD�����

0RQWDQD�����

9DORU�5HDO

/RQJLWXG��P�

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

(WUH[����

(WUH[����

/HJHQG+F[��

/HJHQG+F[�

0DS��V��

0DS��V��

0RQWDQD�����

0RQWDQD�����

9DORU�5HDO

/DWLWXG��P�

������� ������� ������� ������� ������� ������� �������
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*UiILFR��� &RPSRUWDPLHQWR�GH�ORV�UHJLVWURV�GH�DOWLWXG�GH�ORV�FXDWUR�QDYHJDGRUHV�HQ�ORV�GRV�GtDV��FRQ�UHVSHFWR�
DO�YDORU�YHUGDGHUR���/RV�Q~PHURV���\���VH�UHILHUHQ�D�ORV�GtDV��
*UDSK����%HKDYLRU�RI�DOWLWXGH�UHFRUGV�IRU�WKH�IRXU�QDYLJDWRUV�LQ�WKH�WZR�GD\V��ZLWK�UHVSHFW� WR�WKH�WUXH�YDOXH��
�1XPEHUV���DQG���UHIHU�WR�GD\V��

'HWHUPLQDFLyQ�GH�OD�PHMRU�EDQGD�+RUDULD
$SOLFDQGR� OD SUXHED� GH� UDQJRV� P~OWLSOHV� D� ORV�

YDORUHV� PHGLRV� GH� OD� ODWLWXG�� ORQJLWXG� \� DOWLWXG�� D ORV�
HIHFWRV� GH� GHWHUPLQDU� ORV� KRUDULRV� HQ� ORV� FXDOHV� QR�
H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV� YDORUHV�
PHGLRV�GH�HVWDV�YDULDEOHV�REWHQLGDV�HQ��FDGD�QDYHJDGRU��
FRQ� UHVSHFWR� DO� YDORU� YHUGDGHUR�� HPSOHDQGR� GLVWLQWRV�
WHVW�GH�DQiOLVLV�HVWDGtVWLFR��D�XQ�QLYHO�GH�FRQILDQ]D�GHO
����� ��� VH� GHWHUPLQy� TXH� QR� H[LVWHQ� GLIHUHQFLDV�
VLJQLILFDWLYDV� HQWUH� ODV� PHGLDV� SDUD� HO� UDQJR� KRUDULR�
FRPSUHQGLGR�HQWUH�ODV���\����KRUDV�

&RPSDUDFLyQ�GH�UHVXOWDGRV�UHVSHFWR�D�OD�HVSHFLILFDFLyQ�
WpFQLFD�GH�ORV�QDYHJDGRUHV

(Q� OD� WDEOD� � VH� GHWDOODQ� ODV� FDUDFWHUtVWLFDV�
WpFQLFDV�VHJ~Q�HO�IDEULFDQWH�HQ�FXDQWR�D�OD�SUHFLVLyQ�GH�
ORV� UHFHSWRUHV�� FRPSDUiQGROR� FRQ� ORV� LQGLFDGRUHV� GH�
SUHFLVLyQ� REWHQLGRV� SRU� FDGD� PRGHOR� HQ� HO� SXQWR� GH�
UHIHUHQFLD�,*8$�

'H� ORV� UHVXOWDGRV�REWHQLGRV�� VH�REVHUYD�TXH� ORV�
YDORUHV� GH� SUHFLVLyQ� ORJUDGRV� SDUD� ORV� PRGHORV� H7UH[�
����0$3���V�\�/HJHQG�+F[�VH�HQFXHQWUDQ�GHQWUR�GH�ODV�
HVSHFLILFDFLRQHV� WpFQLFDV��(O�PRGHOR�0RQWDQD�����TXH�
HQ� FDWiORJR� HV� XQR� GH� ORV� PHMRUHV�� DUURMD� YDORUHV�
LQIHULRUHV� GH� SUHFLVLyQ� UHVSHFWR� D� VX� HVSHFLILFDFLyQ�
WpFQLFD�

7DEOD� ��� &RPSDUDFLyQ� GHO� HUURU� FLUFXODU� SUREDEOH�
�(&3��� SRU� PRGHOR� GH� QDYHJDGRU�� D� GLIHUHQWHV�
SRUFHQWDMHV� GH� SUREDELOLGDG�� HQ� HO� SXQWR� JHRGpVLFR�
,*8$�
7DEOH� ��� &RPSDULVRQ� RI� FLUFXODU� HUURU� SUREDEOH�
�&(3��� E\� QDYLJDWRU�PRGHO� WR� GLIIHUHQW� SUREDELOLW\�
SHUFHQWDJHV��DW�WKH�JHRGHWLF�SRLQW�,*8$�

1DYHJDGRU

3UHFLVLyQ�
)DEULFDQWH�

�P�

(&3��P�

���
���

���
���

���
���

���
���

H7UH[��� �������� ���� ���� ���� ���

0$3���V� ������ ���� ���� ���� ����

/HJHQG�
+F[

������� ���� ���� ���� ���

0RQWDQD�
��� ���������

���� ���� ���� ���

&21&/86,21(6

(Q� HO�PRPHQWR� GH� GHFLGLU� TXH� QDYHJDGRU� XVDU��
GH� ORV� QDYHJDGRUHV� HYDOXDGRV�� ORV� UHVXOWDGRV� LQGLFDQ�
TXH� HO� H7UH[� ��� \� HO� 0DS� ��V� QRV� EULQGDQ� OD� PHMRU�
SUHFLVLyQ�

(QWUH� ORV� TXH� SUHVHQWDQ� DQWHQD� SODQD�� HO
QDYHJDGRU� TXH� FXHQWD� FRQ� LQWHJUDFLyQ� GH� VLVWHPDV�
*36�*/21$66�� HV� HO� TXH� SURSRUFLRQD� YDORUHV� PiV�
FRQILDEOHV��RFXSDQGR�HO�SULPHU�OXJDU�HQ�SUHFLVLyQ�

(Q�PHGLFLRQHV�D�FLHOR�DELHUWR� �SXQWR�JHRGpVLFR�
,*8$��SRGHPRV�FRQFOXLU�HQ�EDVH�DO�(&3�DO������\�OD�
5&(0&�TXH�OD�PD\RU�SUHFLVLyQ�GH�ORV�QDYHJDGRUHV�VH�
GD�GH�PD\RU�D�PHQRU�HQ�HO� VLJXLHQWH�RUGHQ��H7UH[�����
VHJXLGR�SRU�HO�0$3���V��/HJHQG�+F[�\�0RQWDQD������

/D�PHMRU�EDQGD�KRUDULD�SDUD�WRPDU�SXQWRV�FRQ�OD�
SUHFLVLyQ�GHWDOODGD�SRU�HO�IDEULFDQWH��VHUtD�HQWUH�ODV���\�
���KRUDV�

(WUH[����

(WUH[����

/HJHQG+F[��

/HJHQG+F[��

0DS��V��

0DS��V��

0RQWDQD�����

0RQWDQD�����

9DORU�5HDO

$OWXUD��P�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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/RV� UHVXOWDGRV� GH� SUHFLVLyQ� REWHQLGRV� QR� VRQ�
GHILQLWLYRV�� UHTXLHUH� GH� UHSHWLWLYLGDG�� HQ� GLVWLQWDV�
pSRFDV�GHO�DxR��FRQ�XQD�YDULDELOLGDG�GH�VLWXDFLRQHV�

/D� SUHFLVLyQ� GHVFULSWD� HQ� HO� FDWiORJR� GH� ORV�
QDYHJDGRUHV� HV� LQIHULRU� D� ORV� YDORUHV� REWHQLGRV� HQ� HO�
SUHVHQWH�HVWXGLR�

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

%2/)25��(76)25��������&DUWRJUDItD�\�8VR�GH�
OD�7HFQRORJtD�*36��6DQWD�FUX]�%ROLYLD�����SS�

&255(,$� 3�� ������ *XtD� SUiFWLFD� GHO� *36��
0$5&20%2�6�$��%DUFHORQD�± (VSDxD������SS�

*$0%2$�-��)��������1RUPDV�\�HVWiQGDUHV�SDUD�
GDWRV�JHRHVSDFLDOHV�HQ�&RVWD�5LFD��8QLYHUVLGDG�(VWDWDO�
D� 'LVWDQFLD�� ���� ��� QRYLHPEUH� ������ 6DQ� -RVp�� &RVWD�
5LFD�����SS�

*$50,1�� &DUDFWHUtVWLFDV� WpFQLFDV� GH� ORV�
UHFHSWRUHV� *36�� &RQVXOWDGR� HO� ��� GH� DEULO� GH� ������
KWWS���ZZZ�JDUPLQ�FRP�HV$5�

*22*/(� +($57� VRIWZDUH� RQOLQH�� YHUVLyQ�
OLEUH��LPiJHQHV������

+8(57$�� (��� 0DQJLDWHUUD�� $��� 1RJXHUD�� *��
�����*36��3RVLFLRQDPLHQWR� VDWHOLWDO�� 3ULPHUD�(GLFLyQ��
815� (GLWRUD� � 8QLYHUVLGDG� 1DFLRQDO� GH� 5RVDULR��
$UJHQWLQD������SS��

-$85(*8,�� /�� ������ &XUVR� EiVLFR� *36��
&RQVXOWDGR� ��� GH� DEULO� GH� ������
ZHEGHOSURIHVRU�XOD�YH�LQJHQLHULD�LOXLV�SXEOLFDFLRQHV�

.22/+$$6�� 0� ������ (O� *36� \� VXV�
DSOLFDFLRQHV� DJURQyPLFDV��8UXJXD\��8QLYHUVLGDG�GH� OD�
5HS~EOLFD��ÈUHD�,QJHQLHUtD�$JUtFROD������SS��

5HG� 326*$5� ������ /LVWDGR� GH� SXQWRV��
*HRGpVLFRV�� 0LVLRQHV�� ,QVWLWXWR� *HRJUiILFR� 1DFLRQDO��
5HS~EOLFD�$UJHQWLQD��FRQVXOWDGR�HO����GH�DEULO�GH�����

KWWS���ZZZ�LJQ�JRE�DU�1XHVWUDV$FWLYLGDGHV�*HR
GHVLD�3RVJDU�5HG3RVJDU���

/Ï3(=� 9$/'e6�� (��� 1~xH]� $�� $��� *UDFLD�
*yPH]�� &� ������ 7HVW� GH� DQiOLVLV� GH� OD� SUHFLVLyQ� HQ�
GHWHUPLQDFLyQ� GH� WUD\HFWRULDV� FRQ� *36�� ,QJHQLHUtD�
7pFQLFD�HQ�7RSRJUDItD�����SS�

/Ï3(=�� +�� +�� ������ *HRFLHQFLDV�� 7HUFHUD�
(GLFLyQ��0LVLRQHV��$UJHQWLQD������SS��

38/,'2�+��*��\�6DOD]DU�5��������$1È/,6,6�<�
',6(f2� '(� (;3(5,0(1726� 6HJXQGD� HGLFLyQ�
HGLWRULDO� 0F*5$:�+,//�,17(5$0(5,&$1$�
(',725(6��6�$��GH�&�9���0H[LFR������SS�

48,17$1$��0��6��������$QiOLVLV�GH�SUHFLVLyQ�
\� HILFLHQFLD� GH� UHFHSWRUHV�*36�EDMR� FREHUWXUD� DUEyUHD
�7HVLV� 'RFWRUDO��� 8QLYHUVLGDG� 3ROLWpFQLFD� GH� 0DGULG��
(VSDxD������SS�


