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RESUMEN 

 

Los antígenos leucocitarios humanos (HLA) son el sistema más complejo y polimórfico 

conocido en el hombre que se encarga de la presentación de péptidos a los linfocitos T. 

Además de su reconocida importancia en la aceptación y rechazo de trasplantes, se ha 

demostrado que desempeña un papel importante en la susceptibilidad a varias 

enfermedades. Una característica fundamental del HLA es su alto grado de polimorfismo 

que conduce a diferentes especificidades de ligamiento de péptidos por diferentes alelos 

y puede contribuir a diferencias en la respuesta inmune entre individuos, jugando un papel 

importante en los trasplantes de órganos y la susceptibilidad a ciertas enfermedades. Las 

moléculas HLA son altamente polimórficas y se expresan como heterodímeros en la 

superficie celular. Este polimorfismo extremo ha permitido conocer al menos 3830 alelos 

para las moléculas de la clase HLA-A, 4647 para HLA-B, 3382 para HLA-C, 2011 para 

HLA-DRB1, 1054 para HLA-DQB1 y 740 para HLA-DPB1. Estudios a nivel de 

población han demostrado que ciertas combinaciones de alelos se heredan más 

frecuentemente de lo esperado debido al azar. Este fenómeno se conoce como 

desequilibrio de ligamiento (linkage disequilibrium), varía con la población y con la etnia 

y a veces incluso entre grupos de población de una misma etnia. 

La región en donde se encuentra el HLA DPB es el extremo próximo al centrómero del 

brazo corto del cromosoma 6, por lo que es posible que pueda darse una recombinación 

en este punto, lo que podría dar paso a una variación en el haplotipo heredado de los 

padres. La evidencia inicial para un papel de HLA-DPB1 en TPH no relacionado se 

informó desde mediados de la década de 1990. Experimentalmente, se ha confirmado la 

capacidad de una amplia gama de disparidad de alelos HLA-DPB1 que provocan 

respuestas policlonales de células T alorreactivas, de acuerdo con estas observaciones se 

ha demostrado que las diferencias de HLA-DPB1 están asociados con un mayor riesgo 

de EICH aguda aun presentando identidad HLA  8/8 en el TCH no relacionado. En 

estudios previos se ha encontrado que la probabilidad de que la EICH aguda grado III o 

IV se desarrolle en los receptores con alelos HLA idénticos en los loci DPA1 y DPB1 es 
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de 19% y 18%. La diferencia es que todos estos se han llevado a cabo en pacientes “No 

relacionados”. 

 El objetivo de esta tesis consiste en Investigar el efecto de la incompatibilidad en el locus 

HLA DPB1 en el prendimiento del trasplante haploidéntico relacionado, así como tratar 

de encontrar una asociación a un mejor o peor pronóstico de prendimiento en un TPH, 

identificar los alelos más frecuentes presentes en la población analizada en nuestro centro 

y comparar estas frecuencias con otros estudios nacionales e internacionales. 

Los resultados obtenidos arrojaron que el alelo HLA DPB1 más frecuente fue el DPB1* 

04:01 (con 33.2%), seguido del DPB1* 04:02. (27.5 %) Los estudios que se han hecho 

en México son efectuados en grupos étnicos muy cerrados y con un número de muestras 

muy reducido y que en 26% de los casos hubo homocigocidad para el alelo estudiado. 

No se pudo Identificar si predomina un antígeno HLA-DPB1 asociado a la reconstitución 

hematopoyética. 

No hubo asociación de las variables analizadas con la TRM, SG o EICH aguda. 

El alelo DPB1 no se asoció a la velocidad de la reconstitución hematopoyética. 

Podemos decir que en pacientes haploidénticos “relacionados” no influye la identidad o 

disparidad del locus DPB1 para un TPH. 
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(O� WUDVSODQWH�GH�FpOXODV�SURJHQLWRUDV�KHPDWRSR\pWLFDV HV�XQ� UHFXUVR� WHUDSpXWLFR�

LPSUHVFLQGLEOH�HQ�OD SUiFWLFD�PRGHUQD�GH�OD�PHGLFLQD��

(Q� ����� (�� 'RQQDOO 7KRPDV� OOHYR� D� FDER� HO� SULPHU� WUDVSODQWH� GH PpGXOD� yVHD��

DFWXDOPHQWH�GHQRPLQDGR�GH�SURJHQLWRUHV�KHPDWRSR\pWLFRV��73+���FRPR�WUDWDPLHQWR�GH�

OD� OHVLyQ� PHGXODU� SURYRFDGD� SRU� OD� LUUDGLDFLyQ� \�� PiV� WDUGH�� SDUD� WUDWDU� GLVWLQWDV�

HQIHUPHGDGHV�KHPDWROyJLFDV�HPSOHDQGR�GLVWLQWRV�PpWRGRV���

(Q������5LFDUGR 6RVD�6iQFKH]�HIHFWXy�HO�SULPHU�WUDVSODQWH�GH�PpGXOD�yVHD HQ�0p[LFR��

DSR\DGR�SRU�VXV�FRODERUDGRUHV�GHO� ,QVWLWXWR 1DFLRQDO�GH�&LHQFLDV�0pGLFDV�\�1XWULFLyQ�

6DOYDGRU�=XELUiQ HQ�OD�&LXGDG�GH�0p[LFR�

/RV� WUDVSODQWHV� GH� SURJHQLWRUHV� KHPDWRSR\pWLFRV� SXHGHQ� VHU� DXWyORJRV�� FXDQGR� ORV�

SURJHQLWRUHV�SURFHGHQ�GHO�SURSLR�SDFLHQWH��\�DORJpQLFRV��VL�ORV�SURJHQLWRUHV�SURFHGHQ�GH�

RWUR� LQGLYLGXR� TXH� DFW~D� FRPR� GRQDQWH��� $PEDV� PRGDOLGDGHV� VRQ� IRUPDV� GH� WHUDSLD�

FHOXODU� ELHQ� HVWDEOHFLGD� \� DPSOLDPHQWH� XWLOL]DGD� HQ� HO� FXUVR� GHO� WUDWDPLHQWR� GH�

QHRSODVLDV�KHPDWROyJLFDV� FRPR�ODV�OHXFHPLDV��OLQIRPDV��PLHORPDV��OD�DSODVLD�PHGXODU��

ODV�LQPXQRGHILFLHQFLDV�FRQJpQLWDV�\�FLHUWRV�WXPRUHV�VyOLGRV��

(Q� HO� FDVR� GH� ORV� WUDVSODQWHV� DORJpQLFRV�� VX� HIHFWR� FXUDWLYR� VH� EDVD� SRU� XQ� ODGR� HQ� OD�

XWLOL]DFLyQ�GH�TXLPLR�UDGLRWHUDSLD�SDUD�HUUDGLFDU�OD HQIHUPHGDG�H�LQPXQRVXSUHVRUD�SDUD�

HYLWDU� HO� UHFKD]R� GHO� LQMHUWR�� DGPLQLVWUDGD� FRPR� ³FRQGLFLRQDPLHQWR´� \� SRU� RWUR HO�
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SRWHQWH� HIHFWR� LQPXQRWHUDSpXWLFR� SURGXFWR� GH� OD� DORUUHDFWLYLGDG� LQPXQROyJLFD� GHO�

LQMHUWR��HIHFWR�LQMHUWR�FRQWUD�WXPRU��PHGLDGD�SULQFLSDOPHQWH�SRU�ORV�OLQIRFLWRV�7��

&XDQGR� VH� UHTXLHUH� XQ� 73+� HV LGHDO HQFRQWUDU� XQ� GRQDQWH� KLVWRFRPSDWLEOH HQ� ORV�

DQWtJHQRV� GHO� VLVWHPD�+/$� �+XPDQ�/HXNRF\WH�$QWLJHQV����/RV� WUDVSODQWHV� DORJpQLFRV�

PiV� IUHFXHQWHV VRQ� DTXHOORV� HQ� ORV� TXH� HO� GRQDQWH� HV� XQ� KHUPDQR� KLVWRFRPSDWLEOH� R�

+/$�LGpQWLFR� 6LQ� HPEDUJR� VyOR� XQ� ����GH� ORV� SDFLHQWHV� TXH� UHTXLHUHQ� XQ� WUDVSODQWH�

GLVSRQHQ�GH�XQ�GRQDQWH�IDPLOLDU�KLVWRFRPSDWLEOH�\��FRQ�OD�UHGXFFLyQ�GHO�Q~PHUR�GH�KLMRV�

TXH�WLHQGHQ�D�WHQHU�ODV�IDPLOLDV�DFWXDOHV��HVWH�SRUFHQWDMH�GLVPLQXLUi���(Q�UHVSXHVWD�D�OR�

DQWHULRU� VH� KDQ� GHVDUUROODGR SURFHGLPLHQWRV� TXH� DSURYHFKDQ� IXHQWHV� DOWHUQDWLYDV� GH�

SURJHQLWRUHV� SDUD� ODV� VLWXDFLRQHV� HQ� ODV� TXH� QR� VH� GLVSRQH� GH� XQ� GRQDQWH� IDPLOLDU�

FRPSDWLEOH��

(O�WUDVSODQWH�KDSORLGpQWLFR��³PLWDG�LGpQWLFR´��FRQVLVWH�HQ OD�XWLOL]DFLyQ�GH�FpOXODV�

KHPDWRSURJHQLWRUDV� GHULYDGDV� GH� XQ� GRQDQWH IDPLOLDU� FRQ� LGHQWLGDG� +/$ SDUFLDO��

WtSLFDPHQWH�OD�PDGUH��SDGUH��XQ�KHUPDQR�R�KLMR���([LVWH�OD�GLVSRQLELOLGDG�LQPHGLDWD�GH�

HVWH�WLSR�GH�GRQDQWH�HQ�FDVL�WRGRV�ORV�SDFLHQWHV�

/D� IXQFLyQ� ELROyJLFD� GHO� VLVWHPD� +/$� HQ� HO� VLVWHPD� LQPXQH� FRQVLVWH� HQ� HO�

UHFRQRFLPLHQWR� GH� ORV� GLIHUHQWHV� DQWtJHQRV� TXH� GHVSXpV� GH� WUDQVIRUPDGRV� VRQ�

SUHVHQWDGRV�MXQWR�FRQ�ODV�PROpFXODV�GH�KLVWRFRPSDWLELOLGDG�DO�PDFUyIDJR��UHVWULFFLyQ�GHO�

UHFRQRFLPLHQWR� DQWLJpQLFR��� SDUD� SURYRFDU� HO� GHVDUUROOR� GH� OD� UHVSXHVWD� LQPXQH���� /RV�

DQWtJHQRV�GHO�FRPSOHMR�PD\RU�GH�KLVWRFRPSDWLELOLGDG�MXHJDQ�XQ�SDSHO�LPSRUWDQWH�HQ�OD�

IXQFLyQ� GHO� VLVWHPD� LQPXQH� \� SUHVHQWDQ� DQWtJHQRV� D� ORV� OLQIRFLWRV� 7� SDUD� VX�

HOLPLQDFLyQ���� � 8QD� FDUDFWHUtVWLFD� IXQGDPHQWDO� GHO� +/$� HV� VX� DOWR� JUDGR� GH�

SROLPRUILVPR� TXH� FRQGXFH� D� GLIHUHQWHV� HVSHFLILFLGDGHV� GH� OLJDPLHQWR� GH� SpSWLGRV� SRU�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϲ

GLIHUHQWHV� DOHORV� \� SXHGH� FRQWULEXLU� D� GLIHUHQFLDV� HQ� OD� UHVSXHVWD� LQPXQH� HQWUH�

LQGLYLGXRV�� MXJDQGR� XQ� SDSHO� LPSRUWDQWH� HQ� ORV� WUDVSODQWHV� GH� yUJDQRV� \� OD�

VXVFHSWLELOLGDG�D�FLHUWDV�HQIHUPHGDGHV����(O�VLVWHPD�+/$��FRQVWD GH���PLOORQHV�GH�SDUHV�

GH� EDVHV�� VH� ORFDOL]D� HQ� OD� SRUFLyQ� GLVWDO� GH� OD� EDQGD� �S������ HQ� HO� EUD]R� FRUWR� GHO�

FURPRVRPD� ����� /DV� PROpFXODV� +/$� VRQ� DOWDPHQWH� SROLPyUILFDV� \� VH� H[SUHVDQ� FRPR�

KHWHURGtPHURV�HQ�OD�VXSHUILFLH�FHOXODU����\�HVWi�GLYLGLGR�HQ�ODV�IDPLOLDV�+/$�GH�FODVH�,��,,�

\�,,,��FRQ�PiV�GH�����JHQHV��)LJ������

/DV�IDPLOLDV�PiV�HVWXGLDGDV�GHO�0+&�FRPSUHQGHQ�ORV�DQWtJHQRV�GH�FODVH�,��$��%�\�&��\�

,,� �'3�� '4� \� '5��� WDPELpQ� FRQRFLGRV� FRPR� PROpFXODV� FOiVLFDV�� ORV� FXDOHV� VRQ�

HVWUXFWXUDO�\�IXQFLRQDOPHQWH�VLPLODUHV��7D\ORU�HW�DO���������

(O� FRQWHQLGR� JHQpWLFR� GHO�0+&� HVWi� FRPSXHVWR� GH� PXFKRV� JHQHV�� UHWURWUDQVSRVRQHV��

WUDQVSRVRQHV�� HOHPHQWRV� UHJXODWRULRV�� SVHXGRJHQHV� \� PXFKRV� RWURV� JHQHV� TXH� WLHQHQ�

VHFXHQFLDV�QR�FRQRFLGDV����/D�UHJLyQ�JHQyPLFD�GHO�0+&�HV�XQD�GH�ODV�UHJLRQHV�TXH�PiV�

JHQHV�FRQWLHQHQ�\�GH�ODV�UHJLRQHV�PHMRU�GHILQLGDV�GHO�JHQRPD�KXPDQR��ODV�VHFXHQFLDV�QR�

FRQRFLGDV�VRQ�VROR�XQ�SHTXHxR�SRUFHQWDMH�GH�OD�UHJLyQ�GHO�0+&��7DNDVKL�HW�DO����������

/D�UHJLyQ�+/$�GH�FODVH�,�FRQWLHQH����JHQHV��WUHV�VRQ�FRQRFLGRV�FRPR�FOiVLFRV��+/$�$��

�%�\��&��SRU�VX�JUDQ�SROLPRUILVPR�H�LPSRUWDQFLD�HQ�WUDVSODQWHV�PpGLFRV�� WUHV�OODPDGRV�

QR�FOiVLFRV��+/$�(���)�\�±*��FX\D�GLVWULEXFLyQ�HQ�ORV�WHMLGRV�HV�UHVWULQJLGD�\�VX�SDSHO�

HQ�HO�iUHD�GH�WUDVSODQWHV�QR�KD�VLGR�ELHQ�GHILQLGD�\����SVHXGRJHQHV�FX\R�SROLPRUILVPR�\�

IXQFLRQHV�QR�KDQ�VLGR�ELHQ�HVWDEOHFLGDV� �)LJXUD���

/D� UHJLyQ�+/$� GH� FODVH� ,,� VH� H[SDQGH� HQ� ����0E� GH�$'1� \� FRQWLHQH� ORV� JHQHV� TXH�

FRGLILFDQ� SDUD� ODV� FDGHQDV� FOiVLFDV� Į� \� ȕ�� +/$�'3�� �'4� \� ±'5� VH� H[SUHVDQ� HQ� OD�

VXSHUILFLH�GH�ODV�FpOXODV SUHVHQWDGRUDV�GH�DQWtJHQRV�SDUD�SUHVHQWDU�SpSWLGRV�D�ODV�FpOXODV�
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7� FRRSHUDGRUDV�� ([LVWHQ� ��� ORFXV� LGHQWLILFDGRV� GHQWUR� GH� OD� UHJLyQ� GH� FODVH� ,,� GHVGH�

+/$�'5$� D� +/$�'3$��� FRQ� ��� JHQHV� TXH� FRGLILFDQ� SDUD� SURWHtQDV�� VLHWH� JHQHV�

FDQGLGDWRV� \� FLQFR� SVHXGRJHQHV�� 6H� FRQRFH� TXH� ODV� SURWHtQDV� FRGLILFDGDV� SRU� ORV� ���

JHQHV�VRQ�IXQFLRQDOHV���

/D� UHJLyQ� GH� ORV� JHQHV� +/$� GH� FODVH� ,,,�� WDPELpQ� HVWi� LPSOLFDGD HQ� DVSHFWRV� GH� OD�

UHVSXHVWD�LQPXQH��FRPSOHPHQWR���SHUR�VX�KRPRORJtD�HVWUXFWXUDO�\�IXQFLRQDO�HV�GLIHUHQWH�

TXH�ORV�JHQHV�+/$�GH�FODVH�,�\�,,�

(VWH� SROLPRUILVPR� H[WUHPR� KD� SHUPLWLGR� FRQRFHU� DO� PHQRV� ����� DOHORV� SDUD� ODV�

PROpFXODV�GH�OD�FODVH�+/$�$�������SDUD�+/$�%�������SDUD�+/$�&�������SDUD�+/$�

'5%��������SDUD�+/$�'4%��\�����SDUD�+/$�'3%����

����1RPHQFODWXUD�GHO�VLVWHPD�+/$

(O�XWLOL]DU�XQ�FyGLJR�GH�FXDWUR�GtJLWRV�SDUD�GLVWLQJXLU�ORV�DOHORV�+/$�TXH�GLILHUHQ�

HQ� ODV� SURWHtQDV� TXH� VH� FRGLILFDQ� SRU� HVWRV� JHQHV�� VH� HVWDEOHFLy� HQ� XQ� LQIRUPH� GH�

QRPHQFODWXUD�HQ������SRU�HO�FRPLWp�GH�1RPHQFODWXUD�GH�OD�2UJDQL]DFLyQ�0XQGLDO�GH�OD�

6DOXG� 'HVGH�HQWRQFHV�GtJLWRV�DGLFLRQDOHV�VH�KDQ�DxDGLGR��\�HQ�OD�DFWXDOLGDG�HO�QRPEUH�

GH� XQ� DOHOR� SXHGH� HVWDU� FRPSXHVWR� SRU� FXDWUR�� VHLV� X� RFKR� GtJLWRV� GHSHQGLHQGR� GH� VX�

VHFXHQFLD��

/RV�SULPHURV�GRV�GtJLWRV�GHVFULEHQ�HO�DOHOR�GH�OD�IDPLOLD��TXH�D�PHQXGR�FRUUHVSRQGH�FRQ�

HO� DQWtJHQR� VHUROyJLFR�TXH� OOHYD� HO� DORWLSR��(O� WHUFHU� \� FXDUWR� GtJLWRV� VH� DVLJQDQ� HQ� HO�

RUGHQ�HQ�TXH�ODV�VHFXHQFLDV�VH�KDQ�GHWHUPLQDGR��$OHORV�FX\RV�Q~PHURV�GLILHUHQ�HQ�ORV�

FXDWUR� SULPHURV� GtJLWRV� SXHGHQ� GLIHULU� HQ� XQD� R�PiV� VXVWLWXFLRQHV� GH� QXFOHyWLGRV� TXH�

FDPELDQ� OD� VHFXHQFLD� GH� DPLQRiFLGRV� GH� OD� SURWHtQD� FRGLILFDGD�� /RV� DOHORV� TXH� VH�
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ϴ

GLIHUHQFLDQ� VyOR� SRU� VXVWLWXFLRQHV� GH� QXFOHyWLGRV� VLQyQLPR� GHQWUR� GH� OD� VHFXHQFLD� GH�

FRGLILFDFLyQ�VH�GLVWLQJXHQ�SRU�HO�XVR�GH� ORV�GtJLWRV�TXLQWR�\� VH[WR��$OHORV�TXH�VyOR� VH�

GLIHUHQFLDQ�SRU�SROLPRUILVPRV�GH�VHFXHQFLD�HQ�ORV�LQWURQHV�R�HQ�ODV�UHJLRQHV��
�\��
�QR�

WUDGXFLGDV��TXH�IODQTXHDQ�ORV�H[RQHV�H�LQWURQHV��VH�GLVWLQJXHQ�SRU�HO�XVR�GH�ORV�GtJLWRV�

VpSWLPR�\�RFWDYR���

&RQ�HO�SDVR�GHO�WLHPSR�\�OD�DGLFLyQ GH�QXHYRV�DOHORV�HQFRQWUDGRV��VXUJLy�XQ�SUREOHPD��HO�

QXPHUR�GH�DOJXQRV�DOHORV�GH�FLHUWRV�JHQHV�VH�HVWDED�DFHUFDQGR�DO�Pi[LPR�SRVLEOH��SRU�

WDO�PRWLYR��OD�2UJDQL]DFLyQ�0XQGLDO�GH�OD�6DOXG��206��\�HO�&RPLWp�GH�1RPHQFODWXUD�GH�

ORV�IDFWRUHV�GHO�VLVWHPD�+/$�GHFLGLHURQ�LQWURGXFLU�QXHYRV�FDPELRV�HQ�OD�PDQHUD�HQ�TXH�

ORV�DOHORV�HUDQ�GHVLJQDGRV�\�QRPEUDGRV��LQFOX\HQGR�XQD�VHSDUDFLyQ�SRU�GRV�SXQWRV�HQWUH�

XQ�DOHOR�\�VX�VXEVHFXHQWH���HVWRV�FDPELRV�HQWUDURQ�HQ�YLJRU�HO����GH�DEULO�GHO�DxR������

�+/$�1RPHQFODWXUH�������� �)LJXUD���

����5HFRPELQDFLyQ

$�SHVDU�GH�OD�FRPSOHMLGDG�GH�ORV�JUXSRV�GH�JHQHV��QRUPDOPHQWH�KD\�VyOR�FXDWUR�

JHQRWLSRV� TXH� SXHGHQ� WUDQVPLWLUVH� D� OD� GHVFHQGHQFLD�� \� OD� SUREDELOLGDG� GH� LGHQWLGDG�

+/$�JHQRWtSLFD�GH�FXDOTXLHUD�GH� ORV�GRV�KHUPDQRV�HV�GHO������&XDQGR� ORV�JHQRWLSRV�

+/$� VH� REWLHQHQ� WLSLILFDQGR� IDPLOLDV� FRPSOHWDV�� DSUR[LPDGDPHQWH� HO� ��� GH� OD�

GHVFHQGHQFLD�PRVWUDUi�XQ�JHQRWLSR�+/$�UHFRPELQDQWH����/RV�KDSORWLSRV�UHFRPELQDQWHV�

+/$�VH�FUHDQ�GXUDQWH�OD�PHLRVLV�GH�ODV�FpOXODV�JHUPLQDOHV����'XUDQWH�OD�UHSOLFDFLyQ�GH�

ORV�FURPRVRPDV��D�PHQXGR�VH�VXSHUSRQHQ��IRUPDQGR�TXLDVPDV�HQ�IRUPD�GH�;��)LJ������

&XDQGR� VH� VHSDUDQ� ORV� FURPRVRPDV� GXUDQWH� OD�PHLRVLV�� URWXUDV� FURPRVyPLFDV� SXHGHQ�

RFXUULU�HQ�ORV�OXJDUHV�GH�FUXFH��OR�TXH�UHVXOWD�HQ�XQ�FDPELR�HQ�HO�PDWHULDO�JHQpWLFR����/D�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϵ

IUHFXHQFLD�GH�UHFRPELQDFLyQ�HQWUH�GRV�ORFL�+/$�VH�UHODFLRQD�FRQ�OD�GLVWDQFLD�HQWUH�ORV�

ORFL�� 3RU� HMHPSOR�� OD� UHFRPELQDFLyQ� HQWUH� ORV� ORFXV� +/$�$� \� +/$�'3� HV� IUHFXHQWH��

DXQTXH�VRQ�UHODWLYDPHQWH�GLVWDQWHV�GHQWUR�GHO�FRPSOHMR�+/$��

(VWXGLRV� IDPLOLDUHV� GHPXHVWUDQ� TXH� OD� UHFRPELQDFLyQ� HQ� HVWD� UHJLyQ� VH� SXHGH� GDU HQ�

DOUHGHGRU� GHO� �� ��� HO� FRQMXQWR� FRPSOHWR� GH� DOHORV� VH� KHUHGD FRPR� XQD� XQLGDG�

GHQRPLQDGD� KDSORWLSR� VLHQGR� HO� FRQMXQWR� GH� ORV� GRV KDSORWLSRV� HO� JHQRWLSR� GHO�

LQGLYLGXR� ORV�DQWtJHQRV�GHO�VLVWHPD�+/$�VH�KHUHGDQ�GH�PDQHUD�FRGRPLQDQWH��SRU�OR�TXH�

VLHPSUH�VH�H[SUHVDQ����

(VWXGLRV� D� QLYHO� GH SREODFLyQ� KDQ� GHPRVWUDGR�TXH� FLHUWDV� FRPELQDFLRQHV� GH� DOHORV� VH�

KHUHGDQ�PiV�IUHFXHQWHPHQWH�GH�OR�HVSHUDGR�GHELGR�DO�D]DU����(VWH�IHQyPHQR�VH�FRQRFH�

FRPR�GHVHTXLOLEULR�GH�OLJDPLHQWR �OLQNDJH�GLVHTXLOLEULXP���YDUtD�FRQ�OD�SREODFLyQ�\�FRQ�

OD�HWQLD�� \�D�YHFHV�LQFOXVR�HQWUH�JUXSRV�GH�SREODFLyQ�GH�XQD�PLVPD�HWQLD���

����+/$�'3

(O�+/$�'3� IXH� GHVFXELHUWR� FRPR�XQ�REMHWLYR� GH� OD� DORUUHDFWLYLGDG� HQ� ODV� SUXHEDV� GH�

OLQIRFLWRV�VHQVLELOL]DGRV����/D�HYLGHQFLD�LQLFLDO�SDUD�XQ�SDSHO�GH�+/$�'3%��HQ�73+�QR�

UHODFLRQDGR� VH� LQIRUPy�GHVGH�PHGLDGRV�GH� OD�GpFDGD�GH��������([SHULPHQWDOPHQWH�� VH�

KD�FRQILUPDGR�OD�FDSDFLGDG�GH�XQD�DPSOLD�JDPD�GH�GLVSDULGDG�GH�DOHORV�+/$�'3%��TXH��

SURYRFDQ� UHVSXHVWDV� SROLFORQDOHV� GH� FpOXODV� 7� DORUUHDFWLYDV���� GH� DFXHUGR� FRQ� HVWDV�

REVHUYDFLRQHV�VH�KD�GHPRVWUDGR�TXH�ODV�GLIHUHQFLDV�GH�+/$�'3%��HVWiQ�DVRFLDGRV�FRQ�

XQ�PD\RU� ULHVJR� GH� (,&+� DJXGD� DXQ� SUHVHQWDQGR� LGHQWLGDG�+/$� � ���� HQ� HO� 7&+� QR�

UHODFLRQDGR����
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ϭϬ

/D� UHJLyQ� HQ� GRQGH� VH� HQFXHQWUD� HO� +/$� '3% �)LJXUD� �� HV� HO� H[WUHPR� SUy[LPR� DO�

FHQWUyPHUR�GHO�EUD]R�FRUWR�GHO�FURPRVRPD������SRU� OR�TXH� HV�SRVLEOH�TXH�SXHGD�GDUVH�

XQD�UHFRPELQDFLyQ�HQ�HVWH�SXQWR��OR�TXH�SRGUtD�GDU�SDVR�D�XQD�YDULDFLyQ�HQ�HO�KDSORWLSR�

KHUHGDGR� GH� ORV� SDGUHV���� FRQVLGHUDQGR� HVWR� HV� LPSRUWDQWH� KDFHU� OD� GHWHUPLQDFLyQ� GHO�

ORFXV�'3%��SDUD�FRQILUPDU�TXH�WRGR�HO�EORTXH�GHO�KDSORWLSR�VH�HVWp�WUDVPLWLHQGR�FRPR�

XQD� XQLGDG������� VL� HVWH� QR� HV� HO� FDVR� KDEUi� XQD� OLJHUD� SHUR� LPSRUWDQWH� YDULDFLyQ� HQ� OD�

FRPSDWLELOLGDG�GHO�SDFLHQWH�FRQ�HO�GRQDQWH�IDPLOLDU�������

3DUD�OOHYDU�D�FDER�XQ�73+�VH�WLSLILFDQ�ODV�PROpFXODV�GH�OD�FODVH�,��+/$�$��%�� &��\�,,��

'5%�����KD\�HVWXGLRV�TXH�VXJLHUHQ�OD�DGLFLyQ�GHO�ORFXV�'3%��GHELGR�D�VX�LPSRUWDQFLD��

QXPpULFD������� VX� XELFDFLyQ� GHQWUR� GHO� FURPRVRPD� �� \� � VX� PD\RU� IUHFXHQFLD� GH�

UHFRPELQDFLyQ���

(Q�HVWXGLRV�SUHYLRV�VH�KD�HQFRQWUDGR�TXH�OD�SUREDELOLGDG�GH�TXH�OD�(,&+ DJXGD�JUDGR�,,,�

R�,9�VH�GHVDUUROOH�HQ�ORV�UHFHSWRUHV�FRQ�DOHORV�+/$ LGpQWLFRV�HQ�ORV�ORFL�'3$��\�'3%��

HV�GH��� ��\��� ���UHVSHFWLYDPHQWH���
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ϭϭ

���-867,),&$&,Ï1

$XQTXH�VH�KD�GHVFULWR�XQ�HIHFWR�QHJDWLYR�GH�OD�LQFRPSDWLELOLGDG�GHO� ORFXV�'3%� HQ�HO�

73+� +/$�LGpQWLFR QR� UHODFLRQDGR� QR� VH� KD� HVWDEOHFLGR� OD� UHOHYDQFLD� GH� OD�

FRPSDWLELOLGDG�+/$�'3%��HQ�HO�73+�KDSORLGpQWLFR�UHODFLRQDGR��



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϭϮ

���+,3Ï7(6,6

(Q�HO�73+�+/$�KDSORLGpQWLFR�UHODFLRQDGR�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��

VH�DVRFLD�D�XQ�UHWUDVR�HQ�HO��SUHQGLPLHQWR�GHO�LQMHUWR�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϭϯ

���2%-(7,926

�����2%-(7,92�*(1(5$/

,QYHVWLJDU� HO� HIHFWR� GH� OD� LQFRPSDWLELOLGDG� HQ� HO� ORFXV� +/$� '3%�� HQ� HO�

SUHQGLPLHQWR�GHO�WUDVSODQWH�KDSORLGpQWLFR�UHODFLRQDGR�

�����2%-(7,926�3$57,&8/$5(6

�� 'HVFULELU�ORV�DOHORV�GH�'3%��PiV�IUHFXHQWHV�HQ�OD�SREODFLyQ�HVWXGLDGD�

�� ,GHQWLILFDU�VL�HQ�HVWD SREODFLyQ�SUHGRPLQD�XQ�DQWtJHQR�+/$�'3%��DVRFLDGR�

D�OD�YHORFLGDG�GH�OD�UHFRQVWLWXFLyQ�KHPDWRSR\pWLFD�

�� (YDOXDU� HO� HIHFWR� GH� OD� LQFRPSDWLELOLGDG� +/$� '3%�� HQ� HO� GHVDUUROOR� \�

VHYHULGDG�GH�HQIHUPHGDG�LQMHUWR�YV��KXpVSHG�
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ϭϰ

�� '(6&5,3&,Ï1�

��� 'LVHxR�PHWRGROyJLFR��

(VWXGLR�UHWURVSHFWLYR��GHVFULSWLYR��REVHUYDFLRQDO�

��� 3REODFLyQ�

3DFLHQWHV�TXH�HQ�HO�SHULRGR�GH�HQHUR�GHO������D�2FWXEUH�GHO�������DFXGLHURQ�

DO�VHUYLFLR�GH�KHPDWRORJtD�GHO�+RVSLWDO�8QLYHUVLWDULR�'U��-RVp�(��*RQ]iOH]�GH�

OD�)DFXOWDG�GH�0HGLFLQD�GH�OD�8$1/ SRU�HO�GLDJQyVWLFR�GH�XQD�HQIHUPHGDG�

PDOLJQD� KHPDWROyJLFD� \� TXH� UHFLELHURQ� XQ� WUDVSODQWH� KDSORLGpQWLFR� GH�

SURJHQLWRUHV�KHPDWRSR\pWLFRV��/D�LQIRUPDFLyQ�QHFHVDULD�VH�UHFDER GH�OD�EDVH�

GH�GDWRV�HOHFWUyQLFD�GHO�ODERUDWRULR�GHO�6HUYLFLR�GH�+HPDWRORJtD�\ HQ�DOJXQRV�

FDVRV�IXH� QHFHVDULR WRPDUOD GHO�H[SHGLHQWH�FOtQLFR��

��� 7DPDxR�GH�OD�PXHVWUD

6H� LQFOX\HURQ� �� PXHVWUDV� GH� SDFLHQWHV� FRQ� HQIHUPHGDGHV� KHPDWROyJLFDV�

PDOLJQDV� TXH� UHFLELHURQ XQ� WUDVSODQWH� KDSORLGpQWLFR� HQ� HO� 6HUYLFLR� GH�

+HPDWRORJtD� \� FX\R� $'1� VH� HQFXHQWUD DOPDFHQDGR� D� ����&� HQ� HO�

/DERUDWRULR�GH�0HGLFLQD�0ROHFXODU�GHO�6HUYLFLR�GH�+HPDWRORJtD�

��� &ULWHULRV�GH�LQFOXVLyQ��

x 3DFLHQWHV�HQ�ORV�TXH�HO�GRQDGRU�VHD�XQ�IDPLOLDU�GLUHFWR��3DGUH��0DGUH�R�

+HUPDQR�

x 4XH�GRQDGRUHV�\�UHFHSWRUHV�VHDQ�KDSORLGpQWLFRV�HQ�ORV�ORFL�+/$�$��%��\�'5%��

�����
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ϭϱ

���� &ULWHULRV�GH�H[FOXVLyQ�

x 4Xp�UHVXOWHQ�QR�VHU�KDSORLGpQWLFRV��HV�GHFLU��TXH�WHQJDQ�DO�PHQRV�XQD�GLIHUHQFLD�

DOpOLFD�HQ�GRV�ORFL��+/$�$��%��R�'5%��

����&ULWHULRV�GH�HOLPLQDFLyQ

1R�DSOLFD
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ϭϲ

����0$7(5,$/�<�0e72'26

����0HWRGRORJtD�GHO�HVWXGLR

$�SDUWLU� GHO�$'1�SUHYLDPHQWH� H[WUDtGR� VH� SURFHGHUi� D� KDFHU� OD� WLSLILFDFLyQ� GH�

+/$���

(O�JHQRWLSR�GH�+/$�VH�GHWHUPLQDUi XWLOL]DQGR�HO�HQVD\R�/$%7\SH�662��2QH�/DPEGD��

&DQRJD�3DUN��&$��

/$%7\SH�� 662� XWLOL]D� VRQGDV� GH� ROLJRQXFOHyWLGRV� HVSHFtILFRV� GH� VHFXHQFLD� �662��

XQLGDV� D XQDV PLFURHVIHUDV�PDUFDGDV GH� IRUPD� IOXRUHVFHQWH� SDUD� LGHQWLILFDU� ORV� DOHORV�

FRGLILFDGRV�PHGLDQWH�HO�$'1�GH�PXHVWUD�

/$%7\SH��DSOLFD� OD� WHFQRORJtD�/XPLQH[�� �/XPLQH[��$XVWLQ��7;��SDUD�HO�PpWRGR�GH�

WLSLILFDFLyQ�LQYHUVD�GH�$'1�GH�662��3ULPHUR��HO�$'1�GH�GHVWLQR�VH�DPSOLILFD�SRU�3&5�

XWLOL]DQGR�XQ�FHEDGRU�HVSHFtILFR�GH�JUXSR��(O�SURGXFWR�GH�3&5�HVWi�ELRWLQLODGR� OR�TXH�

SHUPLWH�VX�GHWHFFLyQ�FRQ�HVWUHSWDYLGLQD�FRQMXJDGD�FRQ�U�ILFRHULWULQD��6$3(��

(O� SURGXFWR� GH� 3&5� VH� GHVQDWXUDOL]D� \� YXHOYH� D� KLEULGDU� FRQ� VRQGDV� GH� $'1�

FRPSOHPHQWDULDV� FRQMXJDGDV� FRQ� PLFURHVIHUDV� FLIUDGDV� GH� IRUPD� IOXRUHVFHQWH�� 8Q�

DQDOL]DGRU� GH� IOXMR�� HO� /$%6FDQ�� ���� GH� /XPLQH[��� LGHQWLILFD� OD� LQWHQVLGDG� GH�

IOXRUHVFHQFLD�GH�OD�3(��ILFRHULWULQD��HQ�FDGD�PLFURHVIHUD��/D�DVLJQDFLyQ�GH�OD�WLSLILFDFLyQ�

GH�+/$�VH�EDVD�HQ�HO�SDWUyQ�GH�UHDFFLyQ�FRPSDUDGR�FRQ�SDWURQHV�DVRFLDGRV�D�VHFXHQFLDV�

GH�JHQHV�+/$�SXEOLFDGDV HQ�OD�OLWHUDWXUD�HVSHFLDOL]DGD�

(O�SURWRFROR� SDUD�HO�JHQRWLSDMH�GH�+/$��SRU�/$%7\SH�662�HV HO�VLJXLHQWH��
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ϭϳ

����$PSOLILFDFLyQ

�� (QFHQGHU�HO�WHUPRFLFODGRU�SDUD�SRQHU�HQ�IXQFLRQDPLHQWR�OD�WDSD�WpUPLFD�

�� ,QJUHVDU� DO� ³3URJUDPD� 3&5� /$%7\SH�´� HQ� HO� WHUPRFLFODGRU� WDO� FRPR� VH�

PXHVWUD�D�FRQWLQXDFLyQ�

3DVR 7HPSHUDWXUD�\�
7LHPSR�,QFXEDFLyQ

1~PHUR�
GH FLFORV

3DVR�� ���&������ �

3DVR�� ����&������

�����&������

����&������

3DVR�� �����&������

������&������

����&�������

3DVR�� �����&������ �

3DVR�� ��&�LQILQLWR �

�� &RQILUPDU�WRGRV�ORV�SDUiPHWURV�

�� 'HVFRQJHODU�HO�$'1��ORV�FHEDGRUHV�GH�DPSOLILFDFLyQ�\�OD�PH]FOD�'�PL[��0DQWHQHU�

HQ�KLHOR�KDVWD�VX�XVR�

�� $MXVWDU�OD�FRQFHQWUDFLyQ�GH�$'1�JHQyPLFR�HQ����QJ��O�FRQ�DJXD�HVWpULO�

�� $JLWDU�HQ�HO�YyUWH[� OD�'�PL[�\�HO� FHEDGRU GH�DPSOLILFDFLyQ�GXUDQWH����VHJXQGRV��

FHQWULIXJDU�GXUDQWH���� ��VHJXQGRV�

�� &RQ� OD� D\XGD� GH� OD� 7DEOD� TXH� VH� PXHVWUD� D� FRQWLQXDFLyQ�� PH]FODU� HO� YROXPHQ�

LQGLFDGR�GH�'�PL[�\�FHEDGRUHV��
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ϭϴ

5HDFWLYR 9ROXPHQ

'�0L[���O� ������O

FHEDGRU ���O

7DT�3ROLPHUDVD �����O

$'1 ����O�����QJ�

�� $JLWDU�HQ�HO�YyUWH[�GXUDQWH����VHJXQGRV�\�FRORFDU�HQ�KLHOR��3DUD�SLSHWHDU�GH�IRUPD�

SUHFLVD�OD�7DT�SROLPHUDVD�

�� $xDGLU�OD�7DT�SROLPHUDVD�LQPHGLDWDPHQWH�DQWHV�GHO�XVR�

��� 3LSHWHDU���ȝO�GH�$'1��D����QJ��O��HQ�HO�IRQGR�GH�XQ�WXER��SDUD�XQ�YROXPHQ�ILQDO�GH�

���ȝO�SRU�UHDFFLyQ�GH�3&5���$OPDFHQDU�ORV�WXERV�R�OD�SODFD�SDUFLDOPHQWH�FXELHUWD�

SDUD�HYLWDU�OD�HYDSRUDFLyQ�\�OD�FRQWDPLQDFLyQ�

��� $xDGLU� OD�FDQWLGDG�DGHFXDGD�GH�7DT�SROLPHUDVD �SRU�HMHPSOR������ȝO�SRU�����O�GH�

UHDFFLyQ��D�OD�PH]FOD�GH�DPSOLILFDFLyQ�SUHSDUDGD

��� $JLWDU�HQ�HO�YyUWH[�GXUDQWH�XQRV�VHJXQGRV�\�FHQWULIXJDU���� ��VHJXQGRV�

��� 7RPDU� ��� ȝO� GH�PH]FOD� GH� DPSOLILFDFLyQ� \� DxDGLU� HQ� FDGD� SRFLOOR� TXH� FRQWHQJD�

$'1�

��� 7DSDU�R� FHUUDU�� DVHJXUDUVH�GH�TXH�HVWp� IXHUWHPHQWH� DSUHWDGR� FRQWUD� HO� ERUGH� FDGD�

SRFLOOR��&RORFDU�XQD�DOPRKDGLOOD�SDUD�WHUPRFLFODGRU�HQ�OD�SODFD�DQWHV�GH�FHUUDU�OD�

WDSD��

��� &HUUDU�\�DSUHWDU�OD�WDSD�GHO�WHUPRFLFODGRU�
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WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϭϵ

��� (MHFXWDU�HO�³3URJUDPD�SDUD�3&5�GH�/$%7\SH��662´

��� 6L� HO� SURGXFWR� DPSOLILFDGR� QR� VH� XWLOL]D� LQPHGLDWDPHQWH�� DOPDFHQDU� OD� SODFD� FRQ�

$'1�FXELHUWD�D�WHPSHUDWXUDV�HQWUH������\������&�GXUDQWH�XQ�PHV�FRPR�Pi[LPR�

����$QiOLVLV�GH�OD�SUXHED

�� (QFHQGHU�ORV�HTXLSRV�/$%6FDQ������\�3ODWODIRUPD ;<�\�VHJXLU�HO�SURFHGLPLHQWR�

GH� SXHVWD� HQ� PDUFKD� GH� LQVWUXFFLRQHV� GH� XVR�� (O� /$%6FDQ�� ���� �QHFHVLWD� ���

PLQXWRV�FRPR�PtQLPR�SDUD�FDOHQWDUVH�

�� (QFHQGHU�HO� WHUPRFLFODGRU�\�HMHFXWDU�HO�SURJUDPD�D�����&�FRQWLQXR�R�HTXLYDOHQWH�

GXUDQWH�����KRUDV�FRPR�PtQLPR��R�PDQWHQHUOR�SRU�WLHPSR�LOLPLWDGR���7HQHU�D�PDQR�

XQD�DOPRKDGLOOD�SDUD�3&5�DSURSLDGD�SDUD�HO� WHUPRFLFODGRU�SUHSDUDGD�SDUD�HO�XVR��

(VSHUDU� KDVWD� TXH� OD� WDSD� WpUPLFD� GHO� WHUPRFLFODGRU� DOFDQFH� OD� WHPSHUDWXUD�

DGHFXDGD�DQWHV�GH�XWLOL]DUOR��8WLOL]DU�HO�VRSRUWH�GH�SODFD�GH����SRFLOORV�SDUD�3&5�

DGHFXDGR�SDUD�JDUDQWL]DU�OD�WHPSHUDWXUD�GH�LQFXEDFLyQ�FRUUHFWD�

�� 6DFDU� WRGRV� ORV� UHDFWLYRV� �H[FHSWR� HO� IUDVFR� PDUUyQ� FRQ� 6$3(� ���;�� GHO�

DOPDFHQDPLHQWR�\�SRQHUORV�D�WHPSHUDWXUD�DPELHQWH��

5; 7DPSRQ�GH�

GHVQDWXUDOL]DFLRQ�

��O�

7DPSRQ GH�

QHXWUDOL]DFLyQ���O�

7DPSRQ�GH�

KLEULGDFLyQ�

��O�

7DPSRQ�GH�

ODYDGR���O�

0H]FOD�GH�

PLFURHVIHUDV�

��O�

� ��� � �� ��� �

�� �� �� ��� ���� ��



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
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ϮϬ

�� $VHJXUDUVH� GH� SUHSDUDU� 6$3(��;�GXUDQWH� HO� WHUFHU� SDVR� GH� ODYDGR��([WUDHU� HO�

IUDVFR� FRQ� 6$3(� ���;� GHO� DOPDFHQDPLHQWR� VyOR� FXDQGR� VHD� QHFHVDULR� \�

GHYROYHUOR�LQPHGLDWDPHQWH�D�XQD�WHPSHUDWXUD�GH����� ���&��'HYROYHU�FXDOTXLHU�

SDUWH� QR� XWLOL]DGD� GH� OD� PH]FOD� GH� SHUODV� \� HO� WDPSyQ� FRQ� 6$3(� D� XQD�

WHPSHUDWXUD�GH����� ���&�

5[ 6$3(�GH�UHVHUYD���O� 7DPSRQ�FRQ�6$3( ��O�

� ��� ����

3UHSDUDFLyQ�GH�SHUODV�/$%7\SH��

�� +DFHU XQD� URWDFLyQ� UiSLGD� GH� ORV� WXERV�� ������ VHJXQGRV� D� ���� 5&)� �IXHU]D�

FHQWUtIXJD�UHODWLYD��LQPHGLDWDPHQWH�GHVSXpV�GH�GHVFRQJHODU�

�� $JLWDU� ORV� YLDOHV� HQ� YyUWH[� D� LQWHQVLGDG� PHGLD� GXUDQWH� ��� VHJXQGRV�� \� OXHJR�

KDFHU�XQD�URWDFLyQ�UiSLGD�QXHYDPHQWH�WDO�FRPR�VH�GHVFULEH�DUULED�

�� 7RPDU�HO�YLDO�FRQ�ODV�SHUODV�VWRFN��\�OHQWD��SHUR�FRPSOHWDPHQWH��SLSHWHDU�KDFLD�

DUULED�\�KDFLD�DEDMR�YDULDV�YHFHV��XWLOL]DQGR�XQD�SLSHWD�3�����R�VX�HTXLYDOHQWH�

SDUD�PH]FODU OD�VROXFLyQ�GH�SHUODV�

�� 8WLOL]DQGR�OD�PLVPD�SLSHWD� WUDQVIHULU�FRQ�FXLGDGR�HO�YROXPHQ�QHFHVDULR�GH�ODV�

SHUODV�VWRFN�DO�YLDO�SHUODV�GH�WUDEDMR�

�� 0H]FODU� ODV� SHUODV� FRPELQDGDV� YLJRURVDPHQWH�� DJLWDQGR� HQ� YyUWH[� HO� WXER� FRQ�

WDSyQ� �� YHFHV� GXUDQWH� ��� VHJXQGRV� FDGD� YH]� SDUD� REWHQHU� XQD� PH]FOD�

KRPRJpQHD�GH�SHUODV��8WLOL]DU�LQPHGLDWDPHQWH�
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Ϯϭ

�� $VHJXUDUVH� GH� DJLWDU� HQ� YyUWH[� HO� YLDO� GH� SHUODV� D� YHORFLGDG�PHGLD� GXUDQWH� DO�

PHQRV����VHJXQGRV�LQPHGLDWDPHQWH�DQWHV�GH�XWLOL]DUOR�

'HVQDWXUDOL]DFLyQ�1HXWUDOL]DFLyQ

�� 3UHSDUDU�XQ�EDxR�GH�KLHOR�

�� &RORFDU�XQD�SODFD�GH����SRFLOORV�OLPSLD�HQ�XQ�VRSRUWH�GH�SODFD�

�� 7UDQVIHULU������O�GH�WDPSyQ�GH�GHVQDWXUDOL]DFLyQ�HQ�XQ�SRFLOOR�GH�XQD�SODFD�GH�

���SRFLOORV�OLPSLD�

�� $xDGLU����O�GH�FDGD�$'1�DPSOLILFDGR�

�� 0H]FODU� D� FRQFLHQFLD� �SUHIHUHQWHPHQWH� SLSHWHDQGR� DUULED� \� DEDMR�� H� LQFXEDU� D�

WHPSHUDWXUD�DPELHQWH������ ����&��GXUDQWH����PLQXWRV�

�� $xDGLU����O�GH� WDPSyQ�GH�QHXWUDOL]DFLyQ�FRQ� OD�SLSHWD�\�PH]FODU�D�FRQFLHQFLD�

�SUHIHUHQWHPHQWH� SLSHWHDQGR� DUULED� \� DEDMR��� 2EVHUYDU� HO� FDPELR� GH� FRORU� GH�

URVDGR�EULOODQWH�D�DPDULOOR�SiOLGR�R�WUDQVSDUHQWH�

�� &RORFDU� OD� SODFD� GH� 3&5� FRQ� HO� SURGXFWR� GH� 3&5�QHXWUDOL]DGR� HQ� HO� EDxR� GH�

KLHOR�

+LEULGDFLyQ

�� &RPELQDU�ORV�YRO~PHQHV�DGHFXDGRV�GH�PH]FOD�GH�SHUODV�\�WDPSyQ�GH�KLEULGDFLyQ�

SDUD�SUHSDUDU�OD�PH]FOD�GH�KLEULGDFLyQ�

�� $xDGLU�����O�GH�PH]FOD�GH�KLEULGDFLyQ�D�FDGD�SRFLOOR�

�� &XEULU�OD�SODFD�\�DJLWDU�HQ�HO�9yUWH[�D�YHORFLGDG�EDMD�

�� ([WUDHU�OD�SODFD�GHO�VRSRUWH�\�FRORFDUOD�HQ�HO�WHUPRFLFODGRU�SUHFDOHQWDGR������&��
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ϮϮ

�� &RORFDU�OD�DOPRKDGLOOD�SDUD�3&5�VREUH�OD�SODFD�R�FRORFDU�WDSRQHV�VREUH�ORV�WXERV�

SDUD�3&5�

�� &HUUDU�\�DSUHWDU�HO�WDSyQ��,QFXEDU�GXUDQWH����PLQXWRV�

�� 5HWLUDU�OD�SODFD�GHO�7HUPRFLFODGRU

�� $xDGLU�UiSLGDPHQWH������O�GH�WDPSyQ�GH�ODYDGR�D�FDGD�SRFLOOR��

�� &XEULU�OD�SODFD��

��� &HQWULIXJDU�OD�SODFD�GXUDQWH���PLQXWRV�D������� ������J��

��� &RORFDU�OD�SODFD�HQ�HO�VRSRUWH�\�H[WUDHU�HO�WDPSyQ�GH�ODYDGR�

��� 5HSHWLU�HO�SDVR�DQWHULRU�GRV�YHFHV�PiV�SDUD�FRPSOHWDU WUHV�SDVRV�GH�ODYDGR�HQ�

WRWDO��5HFRUGDU�SUHSDUDU�OD�VROXFLyQ�GH�6$3(��;�GXUDQWH�OD WHUFHUD�

FHQWULIXJDFLyQ�

(WLTXHWDGR

�� &RORFDU�OD�EDQGHMD�HQ�HO�VRSRUWH��$xDGLU�����O�GH�VROXFLyQ�GH�6$3(��;�D�FDGD�

SRFLOOR��7DSDU�OD�SODFD�\�DJLWDU�HQ�HO�YyUWH[�D�YHORFLGDG�EDMD��&RORFDU�OD�SODFD�HQ�

HO�WHUPRFLFODGRU�SUHFDOHQWDGR������&���&RORFDU�OD�DOPRKDGLOOD�SDUD�3&5�VREUH�OD�

SODFD�R�FRORFDU�WDSRQHV�VREUH�ORV�WXERV�SDUD�3&5��

�� &HUUDU�\�DSUHWDU��,QFXEDU�GXUDQWH���PLQXWRV�

�� ([WUDHU�OD�SODFD��&RORFDUOD�HQ�HO�VRSRUWH��

�� 4XLWDU�OD�WDSD�\�DxDGLU�UiSLGDPHQWH������O�GH�WDPSyQ�GH�ODYDGR�D�FDGD�SRFLOOR�

�� &XEULU�OD�SODFD \�FHQWULIXJDUOD�GXUDQWH���PLQXWRV�D������� �����J��&RORFDU�OD�

SODFD�HQ�HO�VRSRUWH�\�H[WUDHU�HO�VREUHQDGDQWH�
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Ϯϯ

�� $xDGLU�����O�GH�WDPSyQ�GH�ODYDGR�D�FDGD�SRFLOOR��0H]FODU�SLSHWHDQGR�FRQ�

FXLGDGR��7UDQVIHULU�D�OD�SODFD�GH�OHFWXUD�FRQ�XQD�SLSHWD�GH���R����FDQDOHV��(YLWDU�

OD�FRQWDPLQDFLyQ�HQWUH�PXHVWUDV�XWLOL]DQGR�SXQWDV�GH�SLSHWD�QXHYDV�

�� &XEULU�OD�SODFD�

�� 0DQWHQHU�OD�EDQGHMD�HQ�OD�RVFXULGDG�D����&�KDVWD�TXH�VH�FRORTXH�HQ�/$%6FDQ��

����SDUD�VX�OHFWXUD�

�� 3DUD�REWHQHU�ORV�PHMRUHV�UHVXOWDGRV��OHHU�ODV�PXHVWUDV�WDQ�SURQWR�FRPR�VHD�

SRVLEOH��(O DOPDFHQDPLHQWR�SURORQJDGR�GH�PXHVWUDV��PiV�GH���KRUDV��SXHGH�

SURYRFDU�XQD�SpUGLGD�GH�VHxDO�

��� $OPDFHQDU�ODV�PXHVWUDV�D����&�HQ�OD�RVFXULGDG�FRQ�XQD�SHOtFXOD�GH�DOXPLQLR�VL�QR�

VH�SXHGHQ�OHHU�LQPHGLDWDPHQWH��$VHJXUDUVH�GH�PH]FODU�ODV�PXHVWUDV�D�FRQFLHQFLD�

LQPHGLDWDPHQWH�DQWHV�GH�VX�OHFWXUD�

���$GTXLVLFLyQ�GH�GDWRV

�� (QFHQGHU�HO�VLVWHPD�\�FRQILJXUDU�HO�HTXLSR�/$%6FDQ����� SDUD�OD�DGTXLVLFLyQ�

GH�PXHVWUDV�\�FDOLEUDFLyQ�GH�DFXHUGR�FRQ�HO�PDQXDO�GHO�XVXDULR�GH�/XPLQH[�

�� 6HOHFFLRQDU�XQD�SODQWLOOD�SURWRFROR�GH�DFXHUGR�FRQ�HO�,'�GHO�FDWiORJR�\�HO�Q~PHUR�

GH�ORWH�GHO�SURGXFWR�

�� 6H�GLVSRQH�GH�SODQWLOODV�SURWRFRORV�GH�DGTXLVLFLyQ�GH�2QH�/DPEGD�HQ�XQ�&'�R�ODV�

PLVPDV�SXHGHQ�GHVFDUJDUVH�SRU�PHGLR�GHO�VLWLR�ZHE�GH�2QH�/DPEGD�

�� &UHDU�XQ�QRPEUH�GH�DUFKLYR�SDUD�ODV�PXHVWUDV�TXH�VH�DQDOL]DUiQ�

�� $VHJXUDUVH�GH�TXH�OD�FRQILJXUDFLyQ�GH�OD�SODQWLOOD�SURWRFROR�VHD�FRUUHFWD�

�� ,QWURGXFLU�ORV�,'�GH�ODV�PXHVWUDV�

�� /D�SODFD�HVWi�OLVWD�SDUD�HO�DQiOLVLV�
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Ϯϰ

�� &DUJDU�OD�SODFD�HQ�OD�SODWDIRUPD�;<�\�OOHQDU�HO�GHSyVLWR�FRQ�EXIIHU�GH�ODYDGR�

�� 3XOVDU�HO�ERWyQ�67$57�SDUD�LQLFLDU�OD�VHVLyQ��'HVSXpV�GH�KDEHU�SURFHVDGR�ODV�

PXHVWUDV��ORV�GDWRV�REWHQLGRV�GHEHQ�JXDUGDUVH�HQ�XQ�DUFKLYR�GH�WLSR��FVY�

��� /DYDU�HO�DQDOL]DGRU�GRV�YHFHV�FRQ�EXIIHU�GH�ODYDGR DO�ILQDO�GH�OD�VHVLyQ�

8QD�YH]�REWHQLGRV� ORV�GDWRV�VH� LPSRUWDQ�DO�VRIWZDUH�+/$�)XVLRQ�� �RQH�/DPEGD��

HQ�GRQGH�VH�KDFH�HO�DQiOLVLV�\�OD�LQWHUSUHWDFLyQ�SDUD�OD�WLSLILFDFLyQ�GHO�+/$ �ILJXUD���

�� 9DORUHV�GH�5HIHUHQFLD�SDUD�FRQVLGHUDU�OD�DFHSWDFLyQ�R�
UHFKD]R�GHO�WUDVSODQWH

/D� FXHQWD� DEVROXWD� GH� QHXWUyILORV GHEtD� VHU� LJXDO� R� PD\RU� D� ���� �O SRU� GRV� GtDV�

FRQVHFXWLYRV�\�OD�FXHQWD�GH�SODTXHWDV�GHEtD�VHU�LJXDO�R�PD\RU�D��������O SRU�GRV�GtDV�

FRQVHFXWLYRV�\�SRU�OR�PHQRV���GtDV GHVSXpV�GH�OD�XOWLPD�WUDVIXVLyQ�SODTXHWDULD�

(O�SRUFHQWDMH�GH�TXLPHULVPR�VH�GHWHUPLQR�XVDQGR�XQ�DQiOLVLV�GH�675���6KRUW�7DQGHP�

5HSHDW��� HQ� ORV�FDVRV�TXH�HO�SDFLHQWH�\�HO�GRQDGRU� IXHURQ�GH�GLIHUHQWH�VH[R VH� OOHYR�D�

FDER� XQD� +LEULGDFLyQ )OXRUHVFHQWH� ,Q� 6LWX �),6+��� HQ� GRQGH� VH� FRPSDUDQ� ORV��

FURPRVRPDV�;�\�<�

(O�TXLPHULVPR�FRPSOHWR�IXH�GHILQLGR�FRPR��UHVXOWDGR�HQ�GRQGH�SRU�OR�PHQRV�HO������GH�

ODV�FpOXODV�GHO�GRQDGRU�HVWDEDQ�SUHVHQWHV��HO�TXLPHULVPR�PL[WR�VH�FRQVLGHUR�FRQ���R�PiV�

SRUFLHQWR� GH� FpOXODV� GHO� UHFHSWRU� HQFRQWUDGDV�� /D� GHWHUPLQDFLyQ� GH� TXLPHULVPR� IXH�

KHFKD�D�ORV����\�����GtDV SRVWHULRUHV�DO�73+
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Ϯϱ

�� 5(68/7$'26

6H�DQDOL]DURQ����SDFLHQWHV� FRQ� VXV� UHVSHFWLYRV�GRQDGRUHV� SURYHQLHQWHV�GH� OD� FRQVXOWD�

GHO�6HUYLFLR�GH�+HPDWRORJtD�GHO�+RVSLWDO�8QLYHUVLWDULR�³-RVp�(OHXWHULR�*RQ]iOH]´�GH�OD�

8$1/�HQ�HO�SHULRGR�GH�HQHUR������D�RFWXEUH�GH�������6H�WLSLILFDURQ�����PXHVWUDV�SDUD�

+/$�'3%��REWHQLHQGR�ORV�VLJXLHQWHV�UHVXOWDGRV�

8Q� WRWDO� GH� ��� GLIHUHQWHV� DOHORV�'3%�� GH� ORV� FXDOHV� VH�PXHVWUD OD� GLVWULEXFLyQ� GH

DOHORV� DVt�FRPR�VXV IUHFXHQFLDV HQ�OD�WDEOD�1R��

(O�DOHOR�'3%���������Q���� HV�HO�PiV IUHFXHQWH��������VHJXLGR�GHO�DOHOR�'3%���������

(Q� OD� WDEOD�1R��� VH�GHWDOODQ���PXHVWUHRV UHDOL]DGRV� HQ�0p[LFR �TXH� LQFOX\HQ�HO� ORFXV�

'3%���������\�GH�ORV�FXDOHV VH�KDQ�REWHQLGR�ORV�VLJXLHQWHV�UHVXOWDGRV���

(Q� OD� WDEOD�1R���VH�PXHVWUDQ� ODV� IUHFXHQFLDV�'3%� ������ OOHYDGD�D�FDER�HQ�HVWXGLRV�

KHFKRV�HQ�0p[LFR��HVWH�DOHOR�FRUUHVSRQGH�DO�VHJXQGR�HQ�LPSRUWDQFLD�GHQWUR�GH�ORV�TXH�VH�

HQFRQWUDURQ�HQ�HVWH�WUDEDMR�
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Ϯϲ

8QD�YH]�REWHQLGD�OD�WLSLILFDFLyQ�+/$�'3%��GH�ORV�SDFLHQWHV��HVWRV�VH GLYLGLHURQ�HQ�EDVH�

DO�JUDGR�GH LGHQWLGDG GH�HVWH�ORFXV�HQWUH OD�SDUHMD�5HFHSWRU�'RQDGRU��TXHGDQGR�DVt XQD�

FODVLILFDFLyQ�GH�WUHV�JUXSRV

+/$�'3%�

,GpQWLFRV�HQ�DPERV�
DOHORV

+DSORLGpQWLFRV���XQR�
GH�ORV�DOHORV�
FRPSDUWLGRV�

'LIHUHQWHV��QR�
FRPSDUWHQ�QLQJXQR�
GH�ORV�DOHORV�

6H� REWXYLHURQ� � ��� SDFLHQWHV� LGpQWLFRV�� ��� KDSORLGpQWLFRV� \� �� GH� HOORV� QR� FRPSDUWtDQ�

QLQJ~Q�DOHOR�+/$�'3%��

&DUDFWHUtVWLFDV�SULQFLSDOHV�GH SDFLHQWHV�TXH�UHFLELHURQ�XQ�WUDVSODQWH�KDSORLGpQWLFR�

UHODFLRQDGR�HQWUH�������\�����

/D� HGDG� GH� ORV� SDFLHQWHV� IXH� GHVGH� � KDVWD� ��� DxRV�� OD� FXDO� VH� GLYLGLy� HQ� GRV� JUXSRV�

�SHGLiWULFRV�� PHQRUHV� D� ��� DxRV� \� DGXOWRV�� PD\RUHV� GH� ����� HO� JpQHUR IXH� GH� ����

PDVFXOLQR�\�����IHPHQLQR��7DEOD��

(Q� OD� WDEOD� 1R� � VH� PXHVWUDQ� ORV� GLDJQyVWLFRV PiV� IUHFXHQWHV� HQFRQWUDGRV� HQ� ORV�

SDFLHQWHV�GHO HVWXGLR

/D� 'LVWULEXFLyQ� SRU� VH[R 'RQDGRU�5HFHSWRU DVt� FRPR� OD� FRPSDWLELOLGDG� $%2� VH�

GHWDOODQ�HQ�ODV�WDEODV����\���UHVSHFWLYDPHQWH�

/D�UHFXSHUDFLyQ�KHPDWRSR\pWLFD REVHUYDGD��VH�GHWDOOD�HQ�OD� WDEOD�1R��

+XER�FRPSOLFDFLRQHV SRVW�WUDVSODQWH��ODV�FXDOHV�VH�GHVFULEHQ�HQ�OD�WDEOD�1R �
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Ϯϳ

/D 6REUHYLGD JHQHUDO� GH� ORV� SDFLHQWHV� VH� PXHVWUD HQ OD� WDEOD� 1R� ���� WRPDQGR� FRPR�

LQWHUYDORV ������\����PHVHV�

/D�PHGLDQD�GH�VREUHYLGD�JHQHUDO�SDUD�'3%��KDSORLGpQWLFR IXH�GH����PHVHV�

3DUD�HO�JUXSR�GH�'3%�LGHQWLFR�QR�IXH�DOFDQ]DGD

(Q� HO� JUXSR� � TXH� QR� FRPSDUWHQ� DOHOR� VROR� VRQ� �� SDFLHQWHV� \� �� SUHVHQWDURQ�GHIXQFLyQ��

TXL]i� HVR� H[SOLFD� HO� SRU� TXp� OD� VREUHYLGD� IXH�PiV� DOWD�� HVWD� VREUHHVWLPDGD�� �)LJXUD� ���

6REUHYLGD�JHQHUDO�H[SUHVDGD�HQ�PHVHV�

(Q� OD� )LJXUD� � VH� PXHVWUD� OD� 7DVD� GH� � PRUWDOLGDG UHODFLRQDGD� DO� WUDVSODQWH� �705��

H[SUHVDGD�HQ�PHVHV�

,QFLGHQFLD�DFXPXODGD�GH�UHFDtGD )LJXUD��

5HJUHVLyQ� GH� &R[�� LQFLGHQFLD� DFXPXODGD� GH� UHFDtGD� \� PRUWDOLGDG� UHODFLRQDGD� DO�

WUDVSODQWH��057� VH�GHWDOODQ�HQ�OD�WDEOD�1R���



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

Ϯϴ

�� $1È/,6,6�(67$'Ë67,&2

6H�UHDOL]y�XQ�DQiOLVLV�GHVFULSWLYR�GH�ORV�DOHORV�GH�'3%��PiV�IUHFXHQWHV�

/RV� GDWRV� VH� DQDOL]DURQ� XWLOL]DQGR� ,%0� 6366� 6WDWLVWLFV� SDUD�:LQGRZV� Y�� ����� �,%0�

&RUS���$UPRQN��1<���

/DV�YDULDEOHV�FRQWLQXDV�VH�GHVFULELHURQ�FRPR�PHGLDV��PHGLDQDV�\�UDQJRV��

/DV�FDUDFWHUtVWLFDV�GHPRJUiILFDV�\�FOtQLFDV�VH�FRPSDUDURQ�HQWUH�ORV�JUXSRV�GH�WUDVSODQWH�

KDSORLGpQWLFR�FRQ�GLIHUHQFLDV�GH���'3%��\���'3%��XWLOL]DQGR�OD�SUXHED�GH�;��SDUD�ODV�

YDULDEOHV�FDWHJyULFDV��

3DUD� HO� FiOFXOR�GH� ODV�GLIHUHQFLDV� HQWUH�YDULDEOHV�\�SDUD� FRPSDUDU�GDWRV�� VH�XVDURQ� ODV�

SUXHEDV�GH�:LOFR[RQ��0DQQ�:KLWQH\�\�W�GH�6WXGHQW��

/D� VXSHUYLYHQFLD� JOREDO� �6*�� VH� PLGLy� GHVGH� HO� PRPHQWR� GHO� WUDVSODQWH� KDVWD� HO�

PRPHQWR�GH�OD�PXHUWH�R�OD�~OWLPD�YLVLWD��

(O�PpWRGR�GH�.DSODQ�0HLHU��.0��VH�HPSOHy SDUD�HVWLPDU�OD�VXSHUYLYHQFLD�JHQHUDO��26��

\�VH�FRPSDUy�XWLOL]DQGR�OD�SUXHED�GH�ORJ�UDQN��

/D� LQFLGHQFLD�DFXPXODGD�GH�UHFDtGD�VH�PLGLy�GHVGH�HO�PRPHQWR�GHO� WUDVSODQWH�KDVWD�HO�

PRPHQWR�GH�OD�UHFDtGD��

,QFLGHQFLD�DFXPXODGD�GH�PRUWDOLGDG� UHODFLRQDGD�FRQ�HO� WUDVSODQWH� IXH�PHGLGD�GHVGH� HO�

PRPHQWR�GHO�WUDVSODQWH�D�OD�IHFKD�GH�PXHUWH�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

Ϯϵ

(O�PRGHOR� GH� UHJUHVLyQ� GH� ULHVJR� SURSRUFLRQDO� GH�&R[� FRQ� XQ� LQWHUYDOR� GH� FRQILDQ]D�

�,&��GHO�����VH�XWLOL]y�SDUD�H[DPLQDU� OD�DVRFLDFLyQ�HQWUH� ODV�GLIHUHQWHV�YDULDEOHV�\� VX�

HIHFWR�VREUH�OD�750�GHO�VLVWHPD�RSHUDWLYR�\�OD�UHFDtGD��

8Q�YDORU�GH�3�������VH�FRQVLGHUy�HVWDGtVWLFDPHQWH�VLJQLILFDWLYR��



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϬ

��� ',6&86,Ï1

(O�PRWLYR�GHO�HVWXGLR�WLSLILFDFLyQ�GH�+/$�'3%��HQ�SDFLHQWHV�FRQ�73+�+DSORLGHQWLFRV�

UHODFLRQDGRV�IXH�SRUTXH�KD\�HVWXGLRV�HQ�GRQGH�VH�GHPXHVWUD�TXH�FRQ�GLVFUHSDQFLD�HQWUH�

OD� SDUHMD� 'RQDGRU�5HFHSWRU� HQ� HVWH� ORFXV� H[LVWHQ� YDULDFLRQHV� VLJQLILFDWLYDV� HQ� ORV�

UHVXOWDGRV�GH�SUHQGLPLHQWR�HQ�HO�WUDVSODQWH��HV�GH�VXPD�LPSRUWDQFLD�PHQFLRQDU�TXH�HVWRV

UHVXOWDGRV� VH� KDQ� REWHQLGR� H[FOXVLYDPHQWH� GH� WUDVSODQWHV� +DSORLGHQWLFRV� ³QR�

UHODFLRQDGRV´�HV�SRU�HVD�PLVPD�UD]yQ�TXH�DGTXLHUH�UHOHYDQFLD�HVWH�HVWXGLR�

(O� WUDVSODQWH� GH� FpOXODV� SURJHQLWRUDV� KHPDWRSR\pWLFDV� FRQRFLGR� FRP~QPHQWH� FRPR�

WUDVSODQWH�GH�PpGXOD�yVHD��HV�XQD�HVWUDWHJLD�WHUDSpXWLFD�LQGLFDGD�SDUD�DOJXQDV�SDWRORJtDV�

KHPDWRRQFROyJLFDV��FRQJpQLWDV�\�DXWRLQPXQHV�

(Q�HO� WUDVSODQWH�DORJpQLFR� ORV�SURJHQLWRUHV�KHPDWRSR\pWLFRV� WUDVSODQWDGRV�SURFHGHQ�GH�

RWUR� LQGLYLGXR� �GRQDQWH��� HV� XQ� SURFHGLPLHQWR� HQ� GRQGH� OD� PpGXOD� yVHD� HQIHUPD� GHO�

SDFLHQWH� HV� UHHPSOD]DGD� SRU� XQD�PpGXOD� yVHD� VDQD�� QRUPDOPHQWH� GH� XQ� KHUPDQR� TXH�

FRPSDUWD�ORV�PLVPRV�DQWtJHQRV�GH�WUDVSODQWH��+/$�LGpQWLFR���R�SURFHGHQWH�GH�GRQDQWHV�

DOWHUQDWLYRV��QR�UHODFLRQDGR� VDQJUH�GH�FRUGyQ�XPELOLFDO�QR�UHODFLRQDGR��

(O�IXQGDPHQWR�GHO�WUDVSODQWH�DORJpQLFR�HQ�SDWRORJtDV�EHQLJQDV�HV�UHHPSOD]DU�OD�PpGXOD�

yVHD�GHO�SDFLHQWH�SRU�XQD�VDQD��\D�VHD�SRU�VHU�pVWD�LQVXILFLHQWH�FRPR�HQ�HO�FDVR�GH�ORV�

VtQGURPHV�GH� IDOOR�PHGXODU� �DSODVLD�PHGXODU��HWF���R�GHIHFWXRVD�FRPR�HQ�HO� FDVR�GH� OD�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϭ

HQIHUPHGDG� IDOFLIRUPH�� (Q� ODV� QHRSODVLDV� KHPDWROyJLFDV� HO� EHQHILFLR� REWHQLGR� HVWD�

PHGLDGR� SRU� HO� QXHYR� VLVWHPD� LQPXQH� GHO� GRQDQWH� SDUD� FRPEDWLU� OD� HQIHUPHGDG�

QHRSOiVLFD�� HQ� HO� FDVR� GH� ODV� OHXFHPLDV�� HVWH� HIHFWR� TXH� VH� OODPD� HIHFWR� LQMHUWR� YHUVXV�

OHXFHPLD�R�LQMHUWR�YHUVXV�WXPRU�HQ�HO�FDVR�GH�ORV�OLQIRPDV�FXDQGR�HO�WUDVSODQWH�DXWyORJR�

QR�KD�VLGR�VXILFLHQWH�

(O�WUDVSODQWH�KDSORLGpQWLFR�HV XQD�RSFLyQ�GH�WUDWDPLHQWR�FXDQGR�HO�SDFLHQWH�UHTXLHUH�XQ�

WUDVSODQWH� DORJpQLFR� GH� XUJHQFLD� \� QR� FXHQWD� FRQ� XQ� KHUPDQR�+/$� LGpQWLFR� �GRQDQWH�

LGHDO�� \� TXH� QR� GD� HVSHUD� GH� E~VTXHGD� GH� XQ� GRQDQWH� QR� UHODFLRQDGR� OD� FXDO�PXFKDV�

YHFHV�HV�SURORQJDGD�HV�LQIUXFWXRVD�

7UDVSODQWH� KDSORLGpQWLFR�� ³XQD� PRGDOLGDG� GH� 73+� TXH� VH� UHDOL]D� FDGD� YH]� FRQ� PiV�

IUHFXHQFLD� \� TXH� SUHVHQWD� EXHQRV� UHVXOWDGRV� D� FRUWR� \ PHGLR� SOD]R´�� (Q� HVWH� WLSR� GH�

WUDVSODQWH��HO�GRQDQWH�HV�FRPSDWLEOH�FRQ�HO�UHFHSWRU�VROR�HQ�XQ����SRU�FLHQWR��SRU�OR�TXH�

FRQVWLWX\H�XQD�DOWHUQDWLYD�TXH�WHQHU�HQ�FXHQWD�SDUD�DTXHOORV�SDFLHQWHV�TXH�FDUHFHQ�GH�XQ�

GRQDQWH� HPSDUHQWDGR� R� QR� HPSDUHQWDGR�� FRQ� XQD� FRPSDWLELOLGDG� DFHSWDEOH�� R� TXH�

QHFHVLWDQ�UHFLELU�HO�WUDVSODQWH�GH�IRUPD�XUJHQWH�

/RV�UHVXOWDGRV�GH�OD�WLSLILFDFLyQ�+/$�'3%��REWHQLGRV�HQ�HO�SUHVHQWH�WUDEDMR�PXHVWUDQ�OD�

YDULDFLyQ� JHQpWLFD� GHSHQGLHQGR� GH� OD� UHJLyQ� JHRJUiILFD� HQ� GRQGH� VH� OOHYH� D� FDER� OD�

PLVPD�� VHD� D� QLYHO� LQWHUQDFLRQDO�� H� LQFOXVR� QDFLRQDO�� \D� TXH� ORV� DOHORV� REWHQLGRV� SRU�

QXHVWUR� DQiOLVLV� GLILHUHQ� D� ORV� UHSRUWDGRV� HQ� RWURV� WUDEDMRV� KHFKRV� GHQWUR� GHO� WHUULWRULR�

PH[LFDQR��FRQVLGHUDQGR�TXH�ORV�SRFRV�TXH�KD\�HVWiQ�KHFKRV�SULQFLSDOPHQWH�HQ�OD�]RQD�

FHQWUR�\� VXUHVWH�GHO� SDtV� \� HQ�JUXSRV� pWQLFRV�PX\�HVSHFtILFRV�� QXHVWURV� UHVXOWDGRV� VRQ�

PDV� FRPSDUDEOHV� D� HVWXGLRV� KHFKRV HQ� SREODFLRQHV� SULQFLSDOPHQWH� HXURSHDV� \� HQ�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϮ

HVSHFLILFR�HVSDxRODV�HQ�GRQGH�HO�SRUFHQWDMH�GH�QXHVWUR�SULQFLSDO�DOHOR�REWHQLGR��'3%��

�������HV�SUiFWLFDPHQWH�LJXDO��DOFDQ]DQGR�HO�������VHJXLGR�GHO�DOHOR�'3%��������TXH�

HVWD�PDV�SUHVHQWH�HQ�SREODFLRQHV�GH�$PpULFD�GHO�VXU��SRU�HMHPSOR�&RORPELD�HQ�HO�TXH�VH�

SUHVHQWD�HQ�KDVWD�����GH�ORV�FDVRV��HO�VLJXLHQWH�DOHOR�TXH�VH�HQFRQWUy�HQ�HVWH�HVWXGLR�HV�

HO�'3%��������\�UHSUHVHQWD�XQ�SRUFHQWDMH�PX\�DOWR�HQ�ORV�HVWXGLRV�KHFKRV�HQ�0p[LFR�

�KDVWD� ����� � FRQ� OR� FXDO� SRGHPRV� FRQILUPDU� OD� HYLGHQWH�PH]FOD� GH� UD]DV� HVSDxROD� � \�

HWQLDV�PH[LFDQDV�

/RV�UHVXOWDGRV�REWHQLGRV�WDPELpQ�DUURMDURQ�XQ�GDWR�PX\�LPSRUWDQWH��\D�TXH�DO�KDFHU�OD�

WLSLILFDFLyQ�GH�+/$�'3%��HQFRQWUDPRV�TXH�GH����SDFLHQWHV�FRQ�VX�UHVSHFWLYR�GRQDGRU��

HQ����GH�HOORV��QR�KDEtD�GLIHUHQFLD�DOHOLFD��DPERV�DOHORV�'3%��IXHURQ�LJXDOHV���HVWR�VH�

SXHGH� H[SOLFDU� VROR� FRQVLGHUDQGR� � XQ� DOWR� JUDGR� GH� KRPRFLJRFLGDG� GHQWUR� GH� ORV�

LQGLYLGXRV��HQ�QXHVWUR�FDVR�HO�DOHOR�'3%��������

'H�ORV����SDFLHQWHV�+/$�KDSORLGpQWLFRV���HQ�ORV�ORFXV�+/$�$��%�\�'5%���DO�KDFHU�OD�

DPSOLDFLyQ�GH� OD� WLSLILFDFLyQ�� LQFOX\HQGR�HO� ORFXV�'3%�� WXYLPRV�TXH� VROR����GH� HOORV�

FRQWLQXDEDQ�VLHQGR�KDSORLGpQWLFRV��FRQ�OR�TXH�FRQILUPDPRV�TXH�VL�VH�H[WLHQGH�HO�HVWXGLR�

GHO� +/$� LQFOX\HQGR� HO� ORFXV� '3%��� VHULD� PDV� GLItFLO� HQFRQWUDU� XQ� GRQDGRU�

KDSORLGpQWLFR�� VLQ� HPEDUJR� HQ� ��� GH� ORV� FDVRV� GRQDGRU� \� UHFHSWRU� ������� HVWRV� VRQ�

LGpQWLFRV� HQ� HO� SDU� GH� DOHORV� '3%��� OR� FXDO� VL� HQ� SDFLHQWHV� IXWXURV� VH� FRQWLQXDUD�

SUHVHQWDQGR�OD�PLVPD�WHQGHQFLD�VHUtD�EXHQR�\D�TXH�HVWR�SRGUtD�OOHYDU�D�XQ�PHQRU�tQGLFH�

GH�UHFKD]R���SRU�HO�KHFKR�GH�SUHVHQWDU�HO�PLVPR�SDU�GH�DOHORV��

(Q���FDVRV�OD�SDUHMD�UHFHSWRU�GRQDGRU�QR�FRPSDUWLHURQ�QLQJXQR�GH�ORV�DOHORV��HVWH�SXQWR�

HV� PX\� LPSRUWDQWH� VHxDODUOR� \D� TXH� QRV� GD� XQ� �� GH� UHFRPELQDFLyQ� FHUFDQR� DO� ���



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϯ

SRUFHQWDMH�TXH�HVWD�SRU�DUULED�GHO�SURPHGLR�UHSRUWDGR�HQ�HO�DQiOLVLV�GH�ORV�ORFXV�FOiVLFRV��

FRQ� OR� FXDO� SRGHPRV� FRPSUREDU� TXH� HVWD� UHJLyQ�� HQ� HVSHFLILFR� HO� ORFXV� '3%��� VL�

SUHVHQWD� XQ� JUDGR� PD\RU� GH� UHFRPELQDFLyQ�� XQR� GH� ORV� PRWLYRV� TXH� QRV� OOHYR� D�

FRQVLGHUDU�HO�DQiOLVLV�GH�HVWH�WUDEDMR�

([LVWHQ�QXPHURVRV�DUWtFXORV�HQ�GRQGH�VH�UHSRUWD�OD�LPSRUWDQFLD�GH�OD�LGHQWLILFDFLyQ�GHO�

ORFXV�'3%��73+��SHUR�WRGRV�HVWiQ�KHFKRV�HQ�SDFLHQWHV�KDSORLGpQWLFRV�QR�UHODFLRQDGRV��

HQ� QXHVWUR� FDVR� SRGUHPRV� GHFLU� TXH� HQ� SDFLHQWHV� KDSORLGpQWLFRV� ³UHODFLRQDGRV´��

FRQVLGHUDQGR�TXH�VH�WLHQH�TXH�LQFUHPHQWDU�HO�FRVWR�GH�ORV�HVWXGLRV�SUHYLRV�DO�WUDVSODQWH�

SRU� HO� KHFKR�GH� DPSOLDU� OD� WLSLILFDFLyQ� HQ� XQ� ORFXV�PDV�� \� YLHQGR�TXH� GHVSXpV� GH� ORV�

UHVXOWDGRV� REWHQLGRV� HQ� HVWH� WUDEDMR� QR� VH� REWXYLHURQ� PHMRUtDV� VLJQLILFDWLYDV� HQ� HO�

SDFLHQWH��DILUPDPRV�TXH�VH�SXHGH�SUHVFLQGLU�GH�OD�WLSLILFDFLyQ�GHO�ORFXV�\D�TXH�QR�VHUtD�

GH�PXFKD�D\XGD�HQ�HO�73+�KDSORLGpQWLFR�UHODFLRQDGR��\D�TXH�HO�FRVWR�EHQHILFLR�QR�HV�

VLJQLILFDWLYR�

(Q� OR�TXH�D� � OD�SDUWH�FOtQLFD�VH� UHILHUH�SRGHPRV� UHVDOWDU�TXH�QR�VH� WXYR�XQD�GLIHUHQFLD�

VLJQLILFDWLYD� HQ� ORV� SDUiPHWURV� GH� VREUHYLGD�� UHFDtGD� \� PRUWDOLGDG� UHODFLRQDGD� DO�

WUDVSODQWH�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϰ

����&21&/86,21(6

� (Q�QXHVWUR�HVWXGLR�VH�HQFRQWUDURQ����DOHORV�+/$�'3%��GLIHUHQWHV�

� (O� DOHOR�+/$�'3%� PiV� IUHFXHQWH� IXH� HO�'3%�� ����� �FRQ� �������� VHJXLGR��

GHO�'3%�������� ��������

� (QFRQWUDPRV� �� HVWXGLRV� PiV� KHFKRV� HQ� 0p[LFR� HQ� GRQGH VH� LQFOX\R� OD�

WLSLILFDFLyQ�GHO�ORFXV�'3%�\�HO�DOHOR�������IXH�HO�PiV�IUHFXHQWH�FRQ�XQD�WDVD�GH�

KDVWD�HO����

� /RV�HVWXGLRV�TXH�VH�KDQ�KHFKR�HQ�0p[LFR VRQ�HIHFWXDGRV�HQ�JUXSRV�pWQLFRV�PX\�

FHUUDGRV�\�FRQ�XQ�Q~PHUR�GH�PXHVWUDV�PX\�UHGXFLGR�

� (Q�����GH�ORV�FDVRV�KXER�KRPRFLJRFLGDG�SDUD�HO�DOHOR�HVWXGLDGR�

� 6LHWH���������SDUHV�GRQDGRU�UHFHSWRU�QR�FRPSDUWLHURQ�DOHORV�+/$�'3%�

� 1R� VH� SXGR� ,GHQWLILFDU� VL� SUHGRPLQD� XQ� DQWtJHQR� +/$�'3%�� DVRFLDGR� D� OD

UHFRQVWLWXFLyQ�KHPDWRSR\pWLFD�

� 1R�KXER�DVRFLDFLyQ�GH�ODV�YDULDEOHV�DQDOL]DGDV�FRQ�OD�750��6*�R�(,&+�DJXGD�

� 1R�VH�HQFRQWUy�XQ�HIHFWR�GH� OD� LQFRPSDWLELOLGDG�+/$�'3%��HQ�HO�GHVDUUROOR�\�

VHYHULGDG�GH�HQIHUPHGDG�LQMHUWR�YV��KXpVSHG�

� (O�DOHOR�'3%��QR�VH�DVRFLy�D�OD�YHORFLGDG�GH�OD�UHFRQVWLWXFLyQ�KHPDWRSR\pWLFD�

� 3RGHPRV� GHFLU� TXH� HQ� SDFLHQWHV� KDSORLGpQWLFRV� ³UHODFLRQDGRV� ³� QR� LQIOX\H� OD�

LGHQWLGDG�R�GLVSDULGDG�GHO�ORFXV�'3%��SDUD�XQ�73+



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϱ

)LJXUDV

)LJXUD��� /RFDOL]DFLyQ�\�RUJDQL]DFLyQ�GHO�FRPSOHMR�+/$�HQ�HO�FURPRVRPD����/RV�JHQHV�

GHO�FRPSOHMR�SULQFLSDO�GH�KLVWRFRPSDWLELOLGDG�VH�FDWDORJDQ�HQ� WUHV�FODVHV�GHQRPLQDGDV�

+/$�GH�FODVH�,��,,�\�,,,�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϲ

)LJXUD����3URGXFWRV�GH�ORV�JHQHV�GHO�0+&��0XFKRV�GH�ORV�SURGXFWRV�GH�ORV�JHQHV�GHO�

0+&� VRQ� OLJDQGRV�� UHFHSWRUHV�� SURWHtQDV� GH� LQWHUDFFLyQ�� IDFWRUHV� GH� VHxDOL]DFLyQ� \�

WUDQVFULSFLyQ�



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϳ

)LJXUD���1RPHQFODWXUD�DFWXDO�GHO�+/$



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϴ

&ŝŐƵƌĂ�ϰ͘�,ĞƌĞŶĐŝĂ�ĚĞ�ůŽƐ�ŚĂƉůŽƚŝƉŽƐ�,>�͘��ů�ĚŝĂŐƌĂŵĂ�ŵƵĞƐƚƌĂŶ�ůĂ�ƌĞĐŽŵďŝŶĂĐŝſŶ�ĚĞů�

ŚĂƉůŽƚŝƉŽ� Ăͬď�ĚĞ�ƵŶ�ĞǀĞŶƚŽ�ĚĞ� ƌĞĐŽŵďŝŶĂĐŝſŶ�ŽĐƵƌƌŝĚŽ�ĞŶƚƌĞ�Ğů� ĐƌŽŵŽƐŽŵĂ�ϲ�ĚĞ� ůŽƐ�

ƉĂĚƌĞƐ�ĚƵƌĂŶƚĞ�ůĂ�ŵĞŝŽƐŝƐ͘



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϯϵ

)LJXUD� �� 8ELFDFLyQ� FURPRVyPLFD� GH� ORV� $QWtJHQRV� /HXFRFLWDULRV� GH�

+LVWRFRPSDWLELOLGDG��+/$��

/RV�JHQHV�GH�FODVH�,,��ORV�GH�FODVH�,,,�\�ORV�GH�FODVH�,�HQ�GLUHFFLyQ�GHO�FHQWUyPHUR��&HQ��

DO�WHOyPHUR��7HO���

)LJXUD����$QiOLVLV�\�DVLJQDFLyQ�+/$�HQ�VRIWZDUH�+/$�)XVLRQ



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϬ

)LJXUD����6REUHYLGD�JHQHUDO�H[SUHVDGD�HQ�PHVHV



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϭ

)LJXUD��� 7DVD�GH��PRUWDOLGDG�UHODFLRQDGD�DO�WUDVSODQWH�H[SUHVDGD�HQ�PHVHV

0RUWDOLGDG�5HODFLRQDGD�DO�WUDVSODQWH

��'3%��GLIHUHQWH�
�Q ���

��'3%��GLIHUHQWH��
�Q ��� 3

057

��PHVHV� ��������� ���������� �����

���PHVHV� ��������� ����������

���PHVHV ��������� ����������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϮ

)LJXUD���,QFLGHQFLD�GH�UHFDtGD

��'3%��PLVPDWFK��Q ���
��'3%��PLVPDWFK�
�Q ��� 3��YDOXH

5HFDLGD

��PHVHV� �������� ���������� ������

���PHVHV� ��������� ����������

���PHVHV� ��������� ���������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϯ

7DEODV

7DEOD��� )UHFXHQFLD��GH�DOHORV�+/$�'3%��HQ�OD�SREODFLyQ�HVWXGLDGD�

$OHOR 1XPHUR 3RUFHQWDMH

����� � ����

����� �� ���

����� � ���

����� �� ���

����� ��� ����

����� ��� ����

����� �� ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

����� � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

������ � ���

7RWDO ��� ���



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϰ

7DEOD� 1R� +OD� '3%�� ������ 2D[DFD� =DSRWHFRV� -$� +ROOHQEDFK� +XPDQ�

,PPXQRORJ\������������

7DEOD�1R����)UHFXHQFLD�GHO�OHOR�'3%��������UHSRUWDGR�HQ���HVWXGLRV�KHFKRV�HQ�0p[LFR

�ůĞůŽ WŽďůĂĐŝſŶ &ƌĞĐƵĞŶĐŝĂ DƵĞƐƚƌĂƐ

�W�ϭΎϬϰ͗Ϭϭ
�ŚŝŚƵĂŚƵĂ�
dĂƌĂŚƵŵĂƌĂ Ϭ͘Ϯϭϲ ϰϰ

�W�ϭΎϬϰ͗Ϭϭ KĂǆĂĐĂ��ĂƉŽƚĞĐĂ Ϭ͘ϭϮϴ ϵϬ

�W�ϭΎϬϰ͗Ϭϭ KĂǆĂĐĂ�DŝǆĞ Ϭ͘ϬϮϴ ϱϱ

�W�ϭΎϬϰ͗Ϭϭ KĂǆĂĐĂ�DŝǆƚĞĐĂ Ϭ͘Ϭϭϵ ϭϬϯ

�ůĞůŽ WŽďůĂĐŝſŶ &ƌĞĐƵĞŶĐŝĂ DƵĞƐƚƌĂƐ

�W�ϭΎϬϰ͗ϬϮ KĂǆĂĐĂ�DŝǆĞ Ϭ͘ϵϬϳ ϱϱ

�W�ϭΎϬϰ͗ϬϮ KĂǆĂĐĂ�DŝǆƚĞĐĂ Ϭ͘ϳϱϳ ϭϬϯ

�W�ϭΎϬϰ͗ϬϮ DĂǇĂ Ϭ͘ϳϯϯ ϭϲ

�W�ϭΎϬϰ͗ϬϮ KĂǆĂĐĂ��ĂƉŽƚĞĐĂ Ϭ͘ϳϭϭ ϵϬ

�W�ϭΎϬϰ͗ϬϮ
�ŚŝŚƵĂŚƵĂ�
dĂƌĂŚƵŵĂƌĂ Ϭ͘ϲϯϲ ϰϰ



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϱ

7DEOD�1R�� (GDG�\�VH[R�GH�ORV�SDFLHQWHV�LQYROXFUDGRV�HQ�HO�HVWXGLR�

7DEOD�1R���'LDJQyVWLFRV��GH�SDFLHQWHV�LQFOXLGRV�HQ�HO�HVWXGLR

'LDJQyVWLFR����
+DSORLGpQWLFR�
�Q ���

'3%���

PLVPDWFK

�Q ���

'3%����
PLVPDWFK

�Q ���

'3%����
PLVPDWFKV

�Q ��

//$� ���������� ��������� �������� ���������

/0$� ���������� �������� ���������� ���������

$$� �������� ������� �������� ������

/1+� ������� ������� �������� ������

(+� ������� ������ ������� ������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϲ

7DEOD�1R���0XHVWUD�/D�'LVWULEXFLyQ�SRU�VH[R�'RQDGRU�5HFHSWRU�

6H[R�
'RQDGRU�5HFHSWRU

+DSORLGpQWLFR�
�Q ���

'3%���

PLVPDWFK

�Q ���

'3%���

PLVPDWFK

�Q ���

'3%���

PLVPDWFK

�Q ��

0DVFXOLQR�PDVFXOLQ
R� ���������� ������� �������� ���������

0DVFXOLQR�IHPHQLQR� ���������� ��������� ��������� ���������

)HPHQLQR�PDVFXOLQR� ���������� ��������� �������� ���������

)HPHQLQR�IHPHQLQR� ��������� ������� ���������� ������

7DEOD�1R�� &RPSDWLELOLGDG�$%2��HQWUH�OD�SDUHMD�5HFHSWRU��'RQDGRU

&RPSDWLELOLGDG�
$%2�'RQDGRU�
5HFHSWRU

+DSORLGpQWLFR�
�Q ���

'3%���

PLVPDWFK

�Q ���

'3%����

PLVPDWFK

�Q ���

'3%���

PLVPDWFK

�Q ��

&RPSDWLEOH� �������� ��������� �������� ���������

,QFRPSDWLELOLGDG�
0HQRU� ���������� �������� ��������� ���������

,QFRPSDWLELOLGDG�
0D\RU� �������� ������� ��������� ������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϳ

7DEOD�1R�� 5HFXSHUDFLyQ�KHPDWRSR\pWLFD

'tDV�GHO�,QMHUWR�
�PHGLDQD��UDQJR�

'3%���

PLVPDWFK

�Q ���

'3%����

PLVPDWFK

�Q ���

'3%���

PLVPDWFK

�Q ��

0LHORLGH� ����������� ����������� �������������

3ODTXHWDV� ����������� ��������� �������������

4XLPHULVPR����

���GtDV

&RPSOHWR� ���������� ���������� ���������

3DUFLDO� ��������� �������� ���������

1R�GLVSRQLEOH� ������� �������� ���������

4XLPHULVPR����

����'tDV

&RPSOHWR� ��������� ���������� ���������

3DUFLDO� ��������� ������ ���������

1R�GLVSRQLEOH� �������� ���������� ���������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϴ

7DEOD�1R�� &RPSOLFDFLRQHV�SRVW�WUDVSODQWH

��'3%���
PLVPDWFKHG�
�Q ���

��'3%��
PLVPDWFKHG�
�Q ���

��'3%��
PLVPDWFKHG�
�Q ��

&RPSOLFDFLRQHV�
SRVWHULRUHV��73+����

)LHEUH�\�QHXWURSHQLD� ���������� ���������� ���������

,QIHFFLRQHV��&XDOTXLHU�
WLSR�� ���������� ���������� ���������

7UDQVIXVLRQHV� ���������� �������� ���������

0XFRVLWLV��,�,9�� ������� �������� ���������

&09�3&5����� ��������� ��������� ���������

*9+'�$JXGD� ��������� �������� ���������

*UDGR�,� �������� ������� ���������

*UDGR�,,� ��������� ��������� ���������

*UDGR�,,,� �������� �������� ������

*UDGR�,9� ������ �������� ������

*9+'�&UyQLFD� ��������� ���������� ���������

5HFDtGD� ��������� ���������� ���������

)DOOD�GH�,QMHUWR� ��������� ������� ���������

0XHUWH� ��������� ���������� ���������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϰϵ

7DEOD�1R���0XHVWUD�OD�6REUHYLGD�JHQHUDO ��������\����PHVHV�

6REUHYLGD�
3URPHGLR

��'3%��PLVPDWFK
�Q ���

��'3%��PLVPDWFK
�Q ���

��'3%� PLVPDWFKHG
�Q ��

��PHVHV�
����������� ������������� ������ ���������

���PHVHV�
������������ ������������� ������ �������������

���PHVHV�
������������ ������������ ������ �������������

5HJUHVLRQ�GH�&R[

057 5HFDLGD
8QLYDULDGR 0XOWLYDULDGR� 8QLYDULDGR� 0XOWLYDULDGR�

+5������&,� 3�YDOXH +5������&,� 3�YDOXH +5������&,� 3�YDOXH +5������&,� 3�YDOXH

6H[R

)HPHQLQR� � � � �

0DVFXOLQR�
������������ ����� ����� ������������ ����� �����

������������ �����
�����

������������ �����
�����

(GDG ����������� ����� ����� ������������ ����� ����� ������������ ����� ����� ������������ ����� �����

'LIHUHQFLDV�
+/$�'3%�

��DOHORV� � � � �

��DOHOR�
������������ ����� ����� ������������ ����� �����

������������ �����
�����

������������ �����
�����

'RVLV&'���
������������ ����� ����� ����������� ����� �����

������������ �����
�����

������������ �����
�����

,QIHFFLRQHV

6L�
������������ ����� ����� ������������ ����� ����� ������������ ����� ����� ����������� ����� �����

1R� � � � �

7UDQVIXVLRQHV

6L� ������������ �����
����� ������������ ����� ����� ������������ ����� �����

������������ �����
�����

1R� � � � �

)LHEUH�\�
QHXWURSHQLD�

6L�
������������ ����� ����� ������������ ����� ����� ������������ ����� �����

������������ �����
�����

1R� �� �� �� ��



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϱϬ

%LEOLRJUDItD

�� =DPRUD�2UWL]�*��9HOi]TXH]� 6iQFKH]�'H�&LPD�6��+HUQiQGH]�5H\HV�9DUJDV�

(VSLQRVD�-��5XL]�'HOJDGR�*-��5XL]�$UJ�HOOHV�*-��9HLQWH�DxRV�GH�H[SHULHQFLD�

FRQ�WUDVSODQWHV�GH�FpOXODV�KHPDWRSR\pWLFDV�HQ�OD�&OtQLFD�5XL]�GH�3XHEOD��0p[LFR��

5HY�+HPDWRO�0H[���������������

�� 7KRPDV�('��/RFKWH�+/�-U��/X�:&��)HUUHEHH�-:��,QWUDYHQRXV�LQIXVLRQ�RI�ERQH�

PDUURZ�LQ�SDWLHQWV� UHFHLYLQJ�UDGLDWLRQ�DQG�FKHPRWKHUDS\��1�(QJO�-�0HG�������

�������������

�� +HQLJ��,���	�=XFNHUPDQ��7����������+HPDWRSRLHWLF�6WHP�&HOO�7UDQVSODQWDWLRQ²

���<HDUV� RI�(YROXWLRQ� DQG�)XWXUH�3HUVSHFWLYHV��5DPEDP�0DLPRQLGHV�0HGLFDO�

-RXUQDO��������H������KWWS���GRL�RUJ���������500-������

�� &RSHODQ�� (�� $�� �������� +HPDWRSRLHWLF� VWHP�FHOO� WUDQVSODQWDWLRQ��1HZ� (QJODQG�

-RXUQDO�RI�0HGLFLQH� �������������������

�� 3DVVZHJ��-��5���%DOGRPHUR��+���3HWHUV��&���*DVSDU��+��%���&HVDUR��6���'UHJHU��3���

����	�+DOWHU�� -�� ��������+HPDWRSRLHWLF�6&7� LQ�(XURSH��GDWD� DQG� WUHQGV� LQ������

ZLWK� VSHFLDO� FRQVLGHUDWLRQ� RI� SHGLDWULF� WUDQVSODQWDWLRQ�� %RQH� PDUURZ�

WUDQVSODQWDWLRQ�����������������

�� 6\PRQV��+��-���	�)XFKV��(��-����������+HPDWRSRLHWLF�6&7�IURP�SDUWLDOO\�+/$�

PLVPDWFKHG� �+/$�KDSORLGHQWLFDO�� UHODWHG� GRQRUV� %RQH� PDUURZ�

WUDQVSODQWDWLRQ� ���������������



(IHFWR�GH�OD�LQFRPSDWLELOLGDG�HQ�HO�ORFXV�+/$�'3%��GHO�VLVWHPD�+/$�HQ�HO�SUHQGLPLHQWR�GHO�
WUDVSODQWH�KHPDWRSR\pWLFR�KDSORLGpQWLFR�UHODFLRQDGR

ϱϭ

�� 6DVD]XNL��7���-XML��7���0RULVKLPD��<���.LQXNDZD��1�� .DVKLZDEDUD��+���,QRNR��+���

	� .RGHUD�� <�� �������� (IIHFW� RI� PDWFKLQJ� RI� FODVV� ,� +/$� DOOHOHV� RQ� FOLQLFDO�

RXWFRPH� DIWHU� WUDQVSODQWDWLRQ� RI� KHPDWRSRLHWLF� VWHP� FHOOV� IURP� DQ� XQUHODWHG�

GRQRU� 1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH� ��� ���������������

�� $WNLQVRQ�� .��� 1RUULH�� 6��� &KDQ�� 3��� 'RZQV�� .��� 	� %LJJV�� -�� �������� /DFN� RI�

FRUUHODWLRQ�EHWZHHQ�QXFOHDWHG�ERQH�PDUURZ�FHOO�GRVH��PDUURZ�&)8Ǧ*0�GRVH�RU�

PDUURZ� &)8Ǧ(� GRVH� DQG� WKH� UDWH� RI� +/$ǦLGHQWLFDO� VLEOLQJ� PDUURZ�

HQJUDIWPHQW� %ULWLVK�MRXUQDO�RI�KDHPDWRORJ\� �� �������������

�� 6KLLQD��7���+RVRPLFKL��.���,QRNR��+���	�.XOVNL��-��.����������7KH�+/$�JHQRPLF�

ORFL�PDS��H[SUHVVLRQ��LQWHUDFWLRQ��GLYHUVLW\�DQG�GLVHDVH� -RXUQDO�RI�KXPDQ�

JHQHWLFV� �� �����������

��� +RUWRQ��5���:LOPLQJ��/���5DQG��9���/RYHULQJ��5��&���%UXIRUG��(��$���.KRGL\DU��9��

.��� 	�:DLQ�� +��0�� �������� *HQH�PDS� RI� WKH� H[WHQGHG� KXPDQ�0+&� 1DWXUH�

5HYLHZV�*HQHWLFV� ���������������

��� 6KLLQD��7��� ,QRNR��+���	�.XOVNL�� -��.�� ��������$Q�XSGDWH� RI� WKH�+/$�JHQRPLF�

UHJLRQ��ORFXV�LQIRUPDWLRQ�DQG�GLVHDVH�DVVRFLDWLRQV������� +/$� ���������������

��� 6DWWD�� <��� /L�� <�� -��� 	� 7DNDKDWD�� 1�� �������� 7KH� QHXWUDO� WKHRU\� DQG� QDWXUDO�

VHOHFWLRQ�LQ�WKH�+/$�UHJLRQ� )URQW��%LRVFL� �����������

��� 5RELQVRQ� -�� +DOOLZHOO� -$�� 0F:LOOLDP� +�� /RSH]� 5�� 0DUVK� 6*(� ,3'� � WKH�

,PPXQR�3RO\PRUSKLVP�'DWDEDVH�1XFOHLF�$FLGV�5HVHDUFK������� ���'�������
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KDSORW\SH� 1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH� �������������������
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��������$FXWH�JUDIW�YHUVXV�KRVW�GLVHDVH�DIWHU�ERQH�PDUURZ�WUDQVSODQWDWLRQ�ZLWK�D�

VLQJOH� +/$�'3%�� ����� PLVPDWFK�� LQYROYHPHQW� RI� GLIIHUHQW� 7&5%9�

VXEVHWV� %RQH�PDUURZ�WUDQVSODQWDWLRQ� ������

��� )OHLVFKKDXHU��.���	�6KDZ��%��(����������+/$�'3�LQ�XQUHODWHG�KHPDWRSRLHWLF�FHOO�

WUDQVSODQWDWLRQ�UHYLVLWHG��FKDOOHQJHV�DQG�RSSRUWXQLWLHV� %ORRG��EORRG������
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%XJDZDQ�� 7�� /��� ���� 	� .OLW]�� :�� �������� 3RO\PRUSKLVP�� UHFRPELQDWLRQ�� DQG�

OLQNDJH� GLVHTXLOLEULXP� ZLWKLQ� WKH� +/$� FODVV� ,,� UHJLRQ� 7KH� -RXUQDO� RI�

,PPXQRORJ\� ����������������

��� *DOODUGR��'���%UXQHW��6���7RUUHV��$���$ORQVR�1LHWR��0���9DOOHMR��&���-LPpQH]��$���

	�2VRULR�� 6�� ��������+OD�'3%��PLVPDWFK� LQ�+/$�$%�'5%�� LGHQWLFDO� VLEOLQJ�

GRQRU� VWHP� FHOO� WUDQVSODQWDWLRQ� DQG� DFXWH� JUDIW�YHUVXV�KRVW�

GLVHDVH� 7UDQVSODQWDWLRQ� �����������������

��� 3HWHUVGRUI��(��:���*RROH\��7���0DONNL��0���$QDVHWWL��&���0DUWLQ��3���:RROIUH\��$���

����	�+DQVHQ��-��$����������7KH�ELRORJLFDO�VLJQLILFDQFH�RI�+/$Ǧ'3�JHQH�YDULDWLRQ�

LQ� KDHPDWRSRLHWLF� FHOO� WUDQVSODQWDWLRQ� %ULWLVK� MRXUQDO� RI� KDHPDWRORJ\� ��������
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GHSOHWHG� VWHP� FHOOV� IURP� UHODWHG� GRQRUV� ZLWK� RQH� IXOO\� PLVPDWFKHG� +/$�

KDSORW\SH� 1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH� �������������������
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*D\RVR�� -��� ����	�%XxR�� ,�� ��������(DUO\�SHULSKHUDO� EORRG�DQG�7�FHOO� FKLPHULVP�

G\QDPLFV� DIWHU� XPELOLFDO� FRUG� EORRG� WUDQVSODQWDWLRQ� VXSSRUWHG� ZLWK�

KDSORLGHQWLFDO�FHOOV� %RQH�PDUURZ�WUDQVSODQWDWLRQ� ���������������
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UHFLSLHQWV� RI� XQUHODWHG�GRQRU� KDHPRSRLHWLF�FHOO� WUDQVSODQWDWLRQ�� D� UHWURVSHFWLYH�
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��� 6KDZ�� 6��� -RKQVRQ�� $�� +��� 	� 6KHDUHU�� *�� 0�� �������� (YLGHQFH� IRU� D� QHZ�

VHJUHJDQW�VHULHV�RI�%�FHOO�DQWLJHQV�WKDW�DUH�HQFRGHG�LQ�WKH�+/$�'�UHJLRQ�DQG�WKDW�

VWLPXODWH� VHFRQGDU\� DOORJHQLF� SUROLIHUDWLYH� DQG� F\WRWR[LF� UHVSRQVHV� -RXUQDO� RI�

([SHULPHQWDO�0HGLFLQH�����������������

��� *DVFKHW�� -���*DOORW��*��� ,ELVFK��&��� /LP��$��� (YHQ�� -���9LYLHQ��5��� ����	�9Lp��+��

��������$FXWH�JUDIW�YHUVXV�KRVW�GLVHDVH�DIWHU�ERQH�PDUURZ�WUDQVSODQWDWLRQ�ZLWK�D�

VLQJOH� +/$�'3%�� ����� PLVPDWFK�� LQYROYHPHQW� RI� GLIIHUHQW� 7&5%9�

VXEVHWV� %RQH�PDUURZ�WUDQVSODQWDWLRQ� ������

��� 5XWWHQ��&��(��� YDQ�/X[HPEXUJ�+HLMV�� 6��$��� YDQ� GHU�0HLMGHQ��(��'���*ULIILRHQ��

0��� 2XGVKRRUQ�� 0��� :LOOHP]H�� 5��� 	� )DONHQEXUJ�� -�� )�� �������� +/$�'3%��

PLVPDWFKLQJ�UHVXOWV�LQ�WKH�JHQHUDWLRQ�RI�D�IXOO�UHSHUWRLUH�RI�+/$�'3%��VSHFLILF�

&'��� 7� FHOO� UHVSRQVHV� VKRZLQJ� LPPXQRJHQLFLW\� RI� DOO� +/$�'3%��

DOOHOHV� %LRORJ\�RI�%ORRG�DQG�0DUURZ�7UDQVSODQWDWLRQ� �����������������
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�ĂŶĚŝĚĂƚŽ�ƉĂƌĂ�Ğů�ŐƌĂĚŽ�ĚĞ�
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�ĂŵƉŽ�ĚĞ��ƐƚƵĚŝŽ͗��ŝĞŶĐŝĂƐ�ĚĞ�ůĂ�^ĂůƵĚ

�ĂƚŽƐ�WĞƌƐŽŶĂůĞƐ͗�EĂĐŝĚŽ�ĞŶ�yĂůĂƉĂ͕�sĞƌĂĐƌƵǌ�Ğů�ϭ�ĚĞ�:ƵůŝŽ�ĚĞ�ϭϵϳϴ͘

�ĚƵĐĂĐŝſŶ͗� �ŐƌĞƐĂĚŽ� ĚĞ� ůĂ� &ĂĐƵůƚĂĚ� ĚĞ� �ŝŽĂŶĄůŝƐŝƐ͕� ĚĞ� ůĂ� hŶŝǀĞƌƐŝĚĂĚ� �ƵƚſŶŽŵĂ�
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