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$FWXDOPHQWH� H[LVWH� HO� SUREOHPD� GHO� EDMR� UHQGLPLHQWR� GH� H[WUDFFLyQ� HQ� ROHRUUHVLQDV�� DVt� FRPR� ORV� SURFHVRV� WUDGLFLRQDOHV� GH�
H[WUDFFLyQ�JHQHUD�OD�SpUGLGD�GHO�FRORU�HQ�HO�SURFHVR�GH�H[WUDFFLyQ�GH�ROHRUUHVLQD�D�SDUWLU�GH�F~UFXPD��OR�TXH�UHSUHVHQWD�XQD�GH�ODV�
FDXVDV�GH�GHWHULRUR�GH�OD�FDOLGDG��(O�REMHWLYR�GH�OD�LQYHVWLJDFLyQ�IXH�GHWHUPLQDU�HO�HIHFWR�GHO�XOWUDVRQLGR�\�WDPDxR�GH�ODV�SDUWtFXODV�
HQ�OD�PHMRUD�GHO�SURFHVR�GH�H[WUDFFLyQ�GH�OD�ROHRUUHVLQD�D�SDUWLU�GH�F~UFXPD��&XUFXPD�ORQJD�/����(Q�PDWHULDOHV�\�PpWRGRV�VH�
FDUDFWHUL]y�D�ORV�UL]RPDV�GH�SDOLOOR�SURFHGHQWH�GH�OD�ORFDOLGDG�GH�7XWXPEDUX�������PVQP��\�VH�HYDOXy�HO�XOWUDVRQLGR�����\����Z��\�
WDPDxR�GH�SDUWtFXOD���������\�����86���(Q�UHVXOWDGRV�VH�FDUDFWHUL]y�DO�SDOLOOR��GHWHUPLQDQGR�OD�KXPHGDG�������J��SURWHtQDV��������
JUDVD�������J�\�FHQL]DV������J��VLHQGR�HVWRV�YDORUHV�OLJHUDPHQWH�LQIHULRUHV�DO�������J�GH�KXPHGDG�\�DO������J�GH�JUDVD�UHSRUWDGRV�SRU�
�5tRV�HW�DO�������3KLOFR���������6H�GHWHUPLQy�HO�HIHFWR�GHO�XOWUDVRQLGR�\�WDPDxR�GH�SDUWtFXOD�ORV�FXDOHV�PHMRUDURQ�HO�SURFHVR�GH�
H[WUDFFLyQ��UHVXOWDQGR�FRQ�HO�PD\RU�UHQGLPLHQWR�GH�H[WUDFFLyQ�HO�WUDWDPLHQWR�7������������VLHQGR�VXSHULRU�DO�����REWHQLGR�SRU�
�7RUUHV��HW�DO����������HVWR�VH�EDVD�HQ�HO�HIHFWR�GH�FDYLWDFLyQ�TXH�DFHOHUD�ORV�SURFHVRV�KLGURGLQiPLFRV�GH�H[WUDFFLyQ��8OORD�HW�DO��
�������(Q�OD�HYDOXDFLyQ�GH�OD�YDULDFLyQ�GHO�FRORU��¨(���HO�WUDWDPLHQWR�7���¨(�������SUHVHQWR�OD�PHQRU�YDULDFLyQ��PHMRUDQGR�VX�
FDOLGDG�FRPHUFLDO��&RQFOXVLRQHV��HO�HPSOHR�GH�XOWUDVRQLGR�\�HO� WDPDxR�GH�SDUWtFXODV�KDFHQ�PiV�H¿FLHQWH�OD�H[WUDFFLyQ�GH�OD�
FXUFXPLQD�D�SDUWLU�GH�SDOLOOR�

3DODEUDV�FODYH��8OWUDVRQLGR��ROHRUUHVLQD��FXUFXPLQD�
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3URJUDPD�GH�,QYHVWLJDFLyQ�HQ�3URFHVRV�,QGXVWULDOHV���ÈUHD�GH�3URFHVRV�$OLPHQWDULRV�\�$JURLQGXVWULDOHV
8QLGDG�GH�,QYHVWLJDFLyQ�H�,QQRYDFLyQ�GH�,QJHQLHUtD�4XtPLFD�\�0HWDOXUJLD

(�PDLO��FDUORVSRQFHUU#KRWPDLO�FRP

.H\ZRUG��8OWUDVRXQG��ROHRUHVLQ��FXUFXPLQ�

$%675$&7

7KHUH�LV�FXUUHQWO\�WKH�SUREOHP�RI�ORZ�H[WUDFWLRQ�SHUIRUPDQFH�LQ�ROHRUHVLQV��DV�ZHOO�DV�WKH�WUDGLWLRQDO�H[WUDFWLRQ�SURFHVVHV�JHQHUDWHV�
WKH�ORVV�RI�FRORU�LQ�WKH�ROHRUHVLQ�H[WUDFWLRQ�SURFHVV�IURP�WXUPHULF��ZKLFK�UHSUHVHQWV�RQH�RI�WKH�FDXVHV�RI�TXDOLW\�GHWHULRUDWLRQ��7KH�
REMHFWLYH�RI�WKH�LQYHVWLJDWLRQ�ZDV�WR�GHWHUPLQH�WKH�HIIHFW�RI�XOWUDVRXQG�DQG�SDUWLFOH�VL]H�LQ�LPSURYLQJ�WKH�SURFHVV�RI�H[WUDFWLQJ�
ROHRUHVLQ�IURP�WXUPHULF��&XUFXPD�ORQJD�/����,Q�PDWHULDOV�DQG�PHWKRGV�WKH�UKL]RPHV�RI�VWLFN�IURP�WKH�ORFDOLW\�RI�7XWXPEDUX�������
PDVO��ZHUH�FKDUDFWHUL]HG�DQG�WKH�XOWUDVRXQG�����DQG����Z��DQG�SDUWLFOH�VL]H���������DQG�����86��ZHUH�HYDOXDWHG��,Q�UHVXOWV�WKH�VWLFN�
ZDV�FKDUDFWHUL]HG��GHWHUPLQLQJ�WKH�KXPLGLW\�������J��SURWHLQV��������IDW������J�DQG�DVKHV������J��WKHVH�YDOXHV�EHLQJ�VOLJKWO\�ORZHU�
WKDQ�������J�RI�KXPLGLW\�DQG������J�RI�IDW�UHSRUWHG�E\��5tRV�HW�DO��������3KLOFR���������7KH�HIIHFW�RI�XOWUDVRXQG�DQG�SDUWLFOH�VL]H�ZHUH�
GHWHUPLQHG��ZKLFK�LPSURYHG�WKH�H[WUDFWLRQ�SURFHVV��UHVXOWLQJ�LQ�WKH�KLJKHVW�H[WUDFWLRQ�SHUIRUPDQFH�RI�WKH�7��WUHDWPHQW�����������
EHLQJ�JUHDWHU�WKDQ�WKH�����REWDLQHG�E\��7RUUHV��HW�DO�����������WKLV�LV�EDVHG�RQ�WKH�FDYLWDWLRQ�HIIHFW�WKDW�DFFHOHUDWHV�K\GURG\QDPLF�
H[WUDFWLRQ�SURFHVVHV��8OORD�HW�DO���������,Q�WKH�HYDOXDWLRQ�RI�WKH�FRORU�YDULDWLRQ��¨(���WKH�7��WUHDWPHQW��¨(��������SUHVHQWHG�WKH�OHDVW�
YDULDWLRQ��LPSURYLQJ�LWV�FRPPHUFLDO�TXDOLW\��&RQFOXVLRQV��WKH�XVH�RI�XOWUDVRXQG�DQG�SDUWLFOH�VL]H�PDNH�WKH�H[WUDFWLRQ�RI�FXUFXPLQ�
IURP�VWLFN�PRUH�HI¿FLHQW�
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�
/D� FXUFXPLQD�� SULQFLSDO� SLJPHQWR� FRORUDQWH� FX\R� QRPEUH�
VLVWHPiWLFR� HV� ����ELV� ���KLGUR[L���PHWR[LIHQLO������

$FWXDOPHQWH�HQ�HO�95$(0�H[LVWH�XQD�EXHQD�SURGXFFLyQ�GH�
F~UFXPD� FRQVLGHUDGD� FRPR� HVSHFLHV� SDUD� XWLOL]DUOR� HQ� OD�
FXOLQDULD�SHUXDQD��SRU�OR�TXH�UHSUHVHQWD�XQD�DOWHUQDWLYD�SDUD�
SRGHU� REWHQHU� ROHRUUHVLQD� HO� FXDO� HV�PX\� VROLFLWDGR� HQ� HO�
PHUFDGR�QDFLRQDO�H�LQWHUQDFLRQDO�

/DV�ROHRUUHVLQDV�GH� HVSHFLHV� VRQ�REWHQLGDV�SRU� H[WUDFFLyQ�
FRQ� VROYHQWHV� GH� HVSHFLDV� PROLGDV� VHJXLGDV� GH� XQD�
VHSDUDFLyQ� WRWDO� GHO� VROYHQWH� XWLOL]DGR�� /DV� ROHRUUHVLQDV�
PDQWLHQHQ� ORV� IDFWRUHV�GH�FDOLGDG�GH� ODV�HVSHFLDV�FRPR�HO�
DURPD��SLFRU�H�LQFOXVR�FRORU�

KHSWDGLHQ�����GLRQD�� KD� JDQDGR� LPSRUWDQFLD� SRU� VXV�
SURPHWHGRUDV�SRWHQFLDOLGDGHV�ELROyJLFDV�SDUD�WUDWDU�HO�FiQFHU�
\�RWUDV�HQIHUPHGDGHV��/LP�HW�DO��������� �6RQ�XWLOL]DGDV�SDUD�
HVWDQGDUL]DU�HO�FRORU�\�SLFRU�GH�XQ�SURGXFWR��6RQ�XWLOL]DGDV�
DPSOLDPHQWH� HQ� VDOVDV�� HPEXWLGRV�� FRQ¿WHUtD�� HWF�� 6RQ�
XWLOL]DGDV�SDUD�HQIDWL]DU�HO�VDERU�GH�XQ�SURGXFWR�

6LQ�HPEDUJR�H[LVWH�HO�SUREOHPD�TXH�DFWXDOPHQWH�VH�WLHQH�XQ�
EDMR�UHQGLPLHQWR�GH�H[WUDFFLyQ��DVt�FRPR�HVWRV�SURFHVRV�GH�
H[WUDFFLyQ� JHQHUD� OD� SpUGLGD� GHO� FRORU� HQ� HO� SURFHVR� GH�
H[WUDFFLyQ� GH� ROHRUUHVLQD� D� SDUWLU� GH� F~UFXPD�� OR� TXH�
UHSUHVHQWD�XQD�GH�ODV�FDXVDV�GH�GHWHULRUR�GH�OD�FDOLGDG��$QWH�
HVWH� SUREOHPD� OD� LQYHVWLJDFLyQ� SURSRQH� FRPR� REMHWLYR�
GHWHUPLQDU� HO� HIHFWR� GHO� XOWUDVRQLGR� \� WDPDxR� GH� ODV�
SDUWtFXODV� HQ� OD� PHMRUD� GHO� SURFHVR� GH� H[WUDFFLyQ� GH� OD�
ROHRUUHVLQD�D�SDUWLU�GH�F~UFXPD��&XUFXPD�ORQJD�/�����'H�HVWD�
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PDQHUD�VH�PHMRUDUD�OD�FDOLGDG�GH�OD�ROHRUUHVLQD�REWHQLHQGR�XQ�
PHMRU�UHQGLPLHQWR�\�PHQRU�GLIHUHQFLD�GHO�FRORU��

0$7(5,$/�<�0e72'26

�����/XJDU�\�)HFKD�GH�(MHFXFLyQ�

�����9DULDEOHV�H�,QGLFDGRUHV

D��3REODFLyQ�

�

2OHRUUHVLQD�D�SDUWLU�GH�SDOLOOR�� ��&~UFXPD�ORQJD

E��0XHVWUD

F��8QLGDG�GH�DQiOLVLV

�����3REODFLyQ��1XHVWUD�\�8QLGDG�GH�$QiOLVLV

2OHRUUHVLQD� D� SDUWLU� GH� SDOLOOR� �&~UFXPD� ORQJD�� FRQ�
XOWUDVRQLGR�

�����7LSR�\�1LYHO�GH�,QYHVWLJDFLyQ

1LYHO � ([SOLFDWLYD�H[SHULPHQWDO����� �

6H� UHDOL]y� HQ� 8QLYHUVLGDG� 1DFLRQDO� 6DQ� &ULVWyEDO� GH�
+XDPDQJD��HQ�HO�/DERUDWRULR�GH�$QiOLVLV�GH�$OLPHQWRV�\�
HO� &HQWUR� ([SHULPHQWDO� GH� )UXWDV� \� +RUWDOL]DV� GH� OD�
)DFXOWDG� GH� ,QJHQLHUtD� 4XtPLFD� \� 0HWDOXUJLD� GH� OD�
8QLYHUVLGDG�1DFLRQDO�6DQ�&ULVWyEDO�GH�+XDPDQJD��GHO�
���GH�DEULO�DO����GH�VHWLHPEUH�GHO������

2OHRUUHVLQD� D� SDUWLU� GH� SDOLOOR� �&~UFXPD� ORQJD�� FRQ�
XOWUDVRQLGR�

7LSR � $SOLFDGD������ �

/D�WRPD�GH�PXHVWUD�VH�UHDOL]y�GHO����GH�PD\R�DO����GH�
VHWLHPEUH��HQ�HO�ODERUDWRULR�GH�DQiOLVLV�GH�$OLPHQWRV�GH�
OD�),40�

,QGLFDGRUHV�

,QGLFDGRUHV�

� ����'LVHxR�0HWRGROyJLFR

$� ORV� UL]RPDV� IUHVFRV� GH� SDOLOOR�� SURFHGHQWH� GH�
7XWXPEDUX��GHSDUWDPHQWR�GH�$\DFXFKR��VH�OHV�UHDOL]R�
ORV�VLJXLHQWHV�DQiOLVLV��/D�KXPHGDG�VH�GHWHUPLQy�FRQ�HO�
PpWRGR� R¿FLDO� $2$&� �������� GH� HVWXID� �$2$&��
�������/D�SURWHtQD�FRQ�HO�PpWRGR�R¿FLDO�$2$&��������
�$2$&�� ������� /D� JUDVD� FRQ� HO�PpWRGR� GH� 6R[KOHW�
PpWRGR� GH� OD�$�2�$�&� �������� \� ODV� FHQL]DV� FRQ� HO�
PpWRGR�R¿FLDO�$2$&����������PpWRGR�GH�FDOFLQDFLyQ�
HQ�PXÀD��$2$&��������

;� �8OWUDVRQLGR

<�� ���GH�FXUFXPLQD

;� �7DPDxR�GH�SDUWtFXOD

;�� ��������\�����86�

9DULDEOH�'HSHQGLHQWH�
<�� �&DOLGDG�GH�OD�ROHRUHVLQD�

<�� � (�ǻ
9DULDEOH�,QGHSHQGLHQWH�

;�� ����\����:DWWV�

������&RPSRVLFLyQ�SUR[LPDO

�������([WUDFFLyQ�GH�OD�ROHRUUHVLQD

�������2EWHQFLyQ�GH�KDULQD�GH�F~UFXPD

3RVWHULRUPHQWH�� ORV� UL]RPDV� GH� SDOLOOR� IXHURQ�
SXOYHUL]DGRV� HPSOHDQGR� XQ� PROLQR� GH� PDUWLOORV� \�
IXHURQ�FODVL¿FDGRV�FRQ�XQ�WDPL]�PDOOD�������������86��
/DV�PXHVWUDV�PROLGDV�\�VHFDV�IXHURQ�DOPDFHQDGDV�HQ�
XQD�GHVHFDGRUD�GXUDQWH�OD�UHDOL]DFLyQ�GH�ORV�HQVD\RV�
SURJUDPDGRV�

/RV� UL]RPDV� GH� F~UFXPD� �&XUFXPD� ORQJD�� VH�
UHFROHFWDURQ�DOHDWRULDPHQWH�GH�FXOWLYRV�GH�OD�ORFDOLGDG�
GH�7XWXPEDUX�� /DV�PXHVWUDV� IXHURQ� VRPHWLGDV� D� XQ�
SHODGR�TXtPLFR�HQ�VROXFLyQ�GH�1D2+�DO����D������&�[�
���VHJXQGRV��VHFDGD�D��������&�HQ�HVWXID�0HPPHUW��
FRQ�FLUFXODFLyQ�IRU]DGD�KDVWD�XQD�KXPHGDG�GHO��������
UHFRPHQGDGR�SRU��3KLOFR��������

6H�WRPDURQ����������J�GH�ODV�PXHVWUDV�PROLGDV�\�VHFDV�
GH� SDOLOOR� FRQ� ���P/� GH� GLVROYHQWH� �HWDQRO� DEVROXWR�
����� HQ� PDWUDFHV� GH� ���� P/�� /DV� PXHVWUDV�
DFRQGLFLRQDGDV� IXHURQ� VRPHWLGDV� D� EDxRV� GH�
XOWUDVRQLGR� HQ� XQ� HTXLSR� GH� XOWUDVRQLGR� 83���+�
±+LHOVFKHU� \� D� ���� USP� GH� DJLWDFLyQ� HQ� XQ� HTXLSR�
)LVFKHU�,62�7(03��PRGHOR����������6+�

(Q�OD�WDEOD������VH�UHVXPH�ORV�WUDWDPLHQWRV�D�JHQHUDUVH�HQ�HO�
WUDEDMR�GH�LQYHVWLJDFLyQ�

����7DEOD�������7UDWDPLHQWRV�H[SHULPHQWDOHV��VHJ~Q�HO�'&$�

3RW��XOWUDVRQLGR
��:�

7DPDxR�SDUWtFXOD�
�86�

(O� FRQWHQLGR� GH� ROHRUUHVLQD� VH� GHWHUPLQy� SRU� OD�
DEVRUEDQFLD� VH� PLGLy� FRQ� XQ� HVSHFWUR� FRORUtPHWUR�
�(VSHFWURIRWyPHWUR�63(&7526&$1����9��� HQ�XQD�
ORQJLWXG� GH� RQGD� GH� ���� QP�� VH� GHWHUPLQy� SRU�
WULSOLFDGR�HQ�FDGD�PXHVWUD�

�������(YDOXDFLyQ�GH�OD�ROHRUUHVLQD

D�� 5HQGLPLHQWR�GH�OD�ROHRUUHVLQD
(O� UHQGLPLHQWR� GH� H[WUDFFLyQ� VH� GHWHUPLQy� SHVDQGR�
XQD�SODFD�3HWUL�\�OXHJR�IXH�DJUHJDGR����PO�GH�H[WUDFWR�
¿OWUDGR��3RVWHULRUPHQWH�OD�SODFD�3HWUL�FRQ�HO�H[WUDFWR�
IXH�OOHYDGD�D�HVWXID�D����&�GXUDQWH����K��'HVSXpV�GHO�
SHULRGR�GH�WLHPSR�\�GH�YHUL¿FDU�TXH�HO�SHVR�HVWXYLHUD�
FRQVWDQWH�\�TXH�HO�VROYHQWH�VH�KXELHUD�HYDSRUDGR�HQ�VX�
WRWDOLGDG�� (O� UHQGLPLHQWR� VH� GHWHUPLQy� XVDQGR� OD�
HFXDFLyQ��Į��

/D�PDVD�GH�H[WUDFWR�IXH�GHWHUPLQDGD�XVDQGR�OD�HFXDFLyQ��ȕ���
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E��9DULDFLyQ�GHO�FRORU�GH�OD�ROHRUUHVLQD
(O�FRORU�VH�GHWHUPLQy�SRU�PHGLFLyQ�FRQ�HO�&RORUtPHWUR�&5�
�����0LQROWD�&DPHUD�&R���PRGHOR�&5������2VDND��-DSyQ���
GH�DFXHUGR�FRQ�OD�³&RPLVLyQ�LQWHUQDFLRQDO�GH�O
HFODULUDJH�
�&,(�´�� � (O� GLVSRVLWLYR� XWLOL]D� OD� HVFDOD� &,(/$%� SDUD�
PHGLU�/D�E��GH�DFXHUGR�FRQ��3DWKDUH��HW�DO����������(O�
SDUiPHWUR�HYDOXDGR�IXH�OD�GLIHUHQFLD�GH�FRORU�WRWDO��ǻ(���
FRPR�VH�PXHVWUD�HQ�OD�HFXDFLyQ��Į���6H�UHDOL]DURQ�FLQFR�
PHGLFLRQHV�UHSHWLGDV�\�VH�SURPHGLDURQ�ORV�UHVXOWDGRV�

/RV� UHVXOWDGRV� ItVLFRV� UHSRUWDGRV� HQ� OD� WDEOD� ���� IXHURQ�
LQIHULRUHV�D�ORV�UHSRUWDGRV�SRU��3KLOFR���������LQGLFiQGRQRV�
TXH�ORV�UL]RPDV�GH�SDOLOOR�XWLOL]DGRV�VRQ�PiV�SHTXHxRV��6LQ�
HPEDUJR�VH�HQFXHQWUD�GHQWUR�GHO�UDQJR�GH��������J�UHSRUWDGR�
SRU��0RQWDxR�\�0RQWHV��������

������2SHUDFLRQDOL]DFLyQ�GH�9DULDEOHV
6H� WUDWDUi� GH� HVWDEOHFHU� HO� JUDGR� GH� FRUUHODFLyQ� TXH�
H[LVWH�HQWUH�ODV�YDULDEOHV�LQGHSHQGLHQWH�\�GHSHQGLHQWH��
3DUD�HO�FDVR�GH�OD�YDULDEOH�LQGHSHQGLHQWH��VH�PHGLUiQ�
ODV�YDULDEOHV�GH�XOWUDVRQLGR��\� WDPDxR�GH�SDUWtFXODV��
3DUD�OD�YDULDEOH�GHSHQGLHQWH�VH�PHGLUi�OD�FDOLGDG�GH�OD�
ROHRUUHVLQD� FRPR� UHQGLPLHQWR� \� YDULDFLyQ� GHO� FRORU�
�¨(��

/RV�UHVXOWDGRV�REWHQLGRV�VH�PXHVWUDQ�HQ�OD�WDEOD������\�HQ�OD�
WDEOD������

'RQGH�ǻ(�HV�OD�GLIHUHQFLD�GH�FRORU�WRWDO��/��HV�OD�FODULGDG��
TXH�LQGLFD�TXp�WDQ�FODUD�X�RVFXUD�HV�OD�ROHRUUHVLQD��GHVGH���
�QHJUR�� KDVWD� ���� �GLIXVRU� UHÀHFWRU� SHUIHFWR��� (O�
SDUiPHWUR�D�PXHVWUD�HO�HVSHFWUR�URMR�YHUGH�FRQ�XQ�UDQJR�
GH� ���� �YHUGH�� D� ���� �URMR��� (O� SDUiPHWUR� E� HVSHFWUR�
DPDULOOR�D]XO�FRQ�XQ�UDQJR�GH������D]XO��D������DPDULOOR���
(O�VXEtQGLFH���VH�UH¿HUH�D�ODV�PXHVWUDV�GH�F~UFXPD�VHFD��
�&KHQ�\�5DPDVZDP\��������

���&DUDFWHUL]DFLyQ�TXtPLFR�SUR[LPDO�\�ItVLFD

5(68/7$'26�<�',6&86,Ï1

7DEOD������$QiOLVLV�TXtPLFR�SUR[LPDO�GH�ORV�UL]RPDV�
GH�SDOLOOR������J��

/RV�UHVXOWDGRV�GH�KXPHGDG�\�JUDVD�UHVXOWDURQ�OLJHUDPHQWH�
LQIHULRUHV� DO� ������ J� GH� KXPHGDG�� DO� ����� J� GH� JUDVD� \�

/RV�UHVXOWDGRV�REWHQLGRV�GH�OD�WDEOD�����IXHURQ��FRQWHQLGR�
GH�KXPHGDG��������J���HO�FRQWHQLGR�GH�FDUERKLGUDWRV��������
J��\�HO�FRQWHQLGR�GH�SURWHtQD�������J��

7DEOD������$QiOLVLV�ItVLFR�GH�ORV�UL]RPDV�GH�SDOLOOR�

)LJXUD������5L]RPDV�GH�SDOLOOR��&XUFXPD�ORQJD�/���

����(YDOXDFLyQ�GH�ODV�YDULDEOHV�HQ�HVWXGLR
3DUD�OD�HYDOXDFLyQ�GH�ODV�YDULDEOHV�GH�HVWXGLR�GH�OD�WDEOD�
�����VH�UHDOL]y�ORV�VLJXLHQWHV�SDVRV�

������2EWHQFLyQ�GH�OD�KDULQD�GH�SDOLOOR
3DUD�REWHQHU�XQD�KDULQD�GH�SDOLOOR�GH�EXHQD�FDOLGDG�\�
UHQGLPLHQWR�� ORV� UL]RPDV� GH� SDOLOOR� �&XUFXPD� ORQJD�
/LQQHR��IXHURQ�VRPHWLGRV�D�XQD�OLPSLH]D�GH�OD�WLHUUD�
DGKHULGD�D�ORV�UL]RPDV��OXHJR�ODYDGRV�FRQ�DJXD�OLPSLD��
GHVLQIHFWDGRV� FRQ� XQD� VROXFLyQ� FORUDGD� DO� �� SSP��
RUHDGRV��SHODGR�TXtPLFR��6ROXFLyQ�1$2+�DO����[����
VHJXQGRV���FRUWDGRV�HQ�KRMXHODV��VHFDGRV�D����&�[���
KRUDV�KDVWD�DOFDQ]DU�XQD�KXPHGDG�HQWUH�HO������������
OXHJR�IXHURQ�VRPHWLGRV�D�XQD�PROLHQGD�REWHQLHQGR�XQD�
KDULQD�FRQ�XQD�JUDQXORPHWUtD�GH������PP�HQ�SURPHGLR�
\�XQ�UHQGLPLHQWR�GH���������OLJHUDPHQWH�VXSHULRU�DO�
���� REWHQLGR� SRU� �3KLOFR�� ������� OR� FXDO� VH�
IXQGDPHQWD�SRU�HO�PHQRU�FRQWHQLGR�GH�KXPHGDG�GH�ORV�
UL]RPDV�GH�SDOLOOR�IUHVFR��*RQ]iOH]�$OEDGDOHMR�HW�DO��
������

VXSHULRU�DO�������J�GH�FDUERKLGUDWRV�UHSRUWDGRV�SRU��3KLOFR��
������*RQ]iOH]�$OEDGDOHMR�HW�DO���������(O�FRQWHQLGR�GH�
FHQL]D� ������ J�� IXH� PHQRU� DO� REWHQLGR� SRU� �*RQ]iOH]�
$OEDGDOHMR�HW�DO��������

(IHFWR�GHO�XOWUDVRQLGR�\�WDPDxR�GH�SDUWtFXODV�HQ�OD�H[WUDFFLyQ�GH�OD�ROHRUUHVLQD�D�SDUWLU�GH�F~UFXPD��&~UFXPD�ORQJD�/��
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)LJXUD������+DULQD�GH�UL]RPDV�GH�SDOLOOR�\�ROHUUHVLQD�

������([WUDFFLyQ�GH�OD�ROHRUUHVLQD�GH�ORV�UL]RPDV�GH�SDOLOOR
$�SDUWLU�GH�ODV�GRV�YDULDEOHV�LQGHSHQGLHQWHV��3RWHQFLD�
GH�XOWUDVRQLGR��;���\�7DPDxR�GH�SDUWtFXODV��;����VH�
JHQHUDURQ����WUDWDPLHQWRV��REWHQLpQGRVH�ROHRUUHVLQD�D�
SDUWLU�GH�ORV�UL]RPDV�GHO�SDOLOOR��SUHVHQWDQGR�XQ�FRORU�

DPDULOOR� LQWHQVR� \� KRPRJpQHR�� (Q� OD� WDEOD� ����� VH�
UHVXPH� ORV� UHVXOWDGRV� GH� ORV� UHQGLPLHQWRV� GH�
H[WUDFFLyQ� GH� F~UFXPLQD� GH� ORV� WUDWDPLHQWRV� HQ�
HVWXGLR�

7DEOD��������GH�2OHRUUHVLPD�GH�F~UFXPLQD�REWHQLGD�HQ�ORV�WUDWDPLHQWRV�

)LJXUD������9DULDFLyQ�GH�ORV���GH�ROHRUUHVLQD�GH�F~UFXPLQD�REWHQLGRV�

(O�UHVXOWDGR�GHO�WUDWDPLHQWR�7������������UHVXOWR�VHU�VXSHULRU�
DO� ���� REWHQLGR� SRU� �7RUUHV�� HW� DO � � � ������� HVWH�

FRPSRUWDPLHQWR� VH� IXQGDPHQWD� HQ� OD� FURPDWRJUDItD� SRU�
FROXPQD� HPSOHDGD� FRPR� PpWRGR� GH� SXUL¿FDFLyQ�� 6LQ�

-XDQ��3RQFH�5DPtUH]
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HPEDUJR�

/D�H¿FLHQFLD�GH�PpWRGR�GH�H[WUDFFLyQ�HVWi�DVRFLDGD�FRQ�HO�
SURFHVR�GH�FDYLWDFLyQ��HQ�HO�TXH�VH�IRUPDQ�EXUEXMDV�TXH�DO�
GHVFRPSRQHUVH� JHQHUDQ� DOWDV� WHPSHUDWXUDV� HQ� HO� VHQR� GHO�
GLVROYHQWH�\�D�OD�YH]�VH�ORJUD�XQD�H¿FLHQWH�DJLWDFLyQ�GHELGR�D�

OD� YLEUDFLyQ� GH� ODV�PROpFXODV� GHO� GLVROYHQWH�� WRGR� OR� FXDO�
SHUPLWH�XQD�PD\RU�LQWHUDFFLyQ�GH�HVWH�~OWLPR�FRQ�OD�ELRPDVD�
YHJHWDO�� FRQ� XQD� LQFLGHQFLD� SRVLWLYD� HQ� HO� SURFHVR� GH�
H[WUDFFLyQ� GH� SULQFLSLRV� DFWLYRV� QDWXUDOHV�� �7RUUHV�� HW� DO���
������

�������(YDOXDFLyQ�GHO�FRORU�GH�ORV�UL]RPDV�GH�SDOLOOR

7DEOD������'HWHUPLQDFLyQ�GHO�FRORU�HQ�ORV�WUDWDPLHQWRV�

/RV�UHVXOWDGRV�REWHQLGRV�GHO�FRORU�GH�ORV�WUDWDPLHQWRV�VH�SXHGHQ�REVHUYDU�HQ�OD�WDEOD�����

$�*HUVRQ�8ULHO�7D\SH�0XFKD��SRU�VX�FRODERUDFLyQ�

5()(5(1&,$�%,%/,2*5È),&$

)LQDOPHQWH� VH� GHWHUPLQy� HO� HIHFWR� GHO� XOWUDVRQLGR�\� GHO�
WDPDxR�GH�SDUWtFXOD�HO�FXDO�PHMRUR�HO�SURFHVR�GH�H[WUDFFLyQ�
GH�ROHRUUHVLQD��GHWHUPLQDQGR�FRPR�PHMRU� WUDWDPLHQWR�HO�
7������������VHJXLGR�GHO�7������������HVWR�VH�EDVD�HQ�HO�
HIHFWR� GH� FDYLWDFLyQ� TXH� DFHOHUD� ORV� SURFHVRV�
KLGURGLQiPLFRV� GH� H[WUDFFLyQ� �8OORD� HW� DO�� �������(Q� OD�
HYDOXDFLyQ�GH�OD�YDULDFLyQ�GHO�FRORU��¨(���VH�GHWHUPLQy�TXH�
HO� WUDWDPLHQWR� 7�� �¨(������� SUHVHQWD� PHQRU� YDULDFLyQ��
VHJXLGR�GHO�7���¨(��������PHMRUDQGR�OD�FDOLGDG�FRPHUFLDO�
HQ�FRPSDUDFLyQ�FRQ�ROHRUUHVLQDV�GH�F~UFXPD�REWHQLGDV�VLQ�
XWLOL]DU� XOWUDVRQLGR�� (VWH� UHVXOWDGR� QRV� PXHVWUD� TXH�
YDULDFLyQ�GHO�FRORU�HV�PHQRU�D�ORV�REWHQLGDV�SRU��3KLOFR��
�����

'H� DFXHUGR� D� ORV� UHVXOWDGRV� GH� OD� WDEOD� ����� SRGHPRV�
D¿UPDU�TXH� HO� WDPDxR�GH� ODV� SDUWtFXODV� HV� HO� IDFWRU� TXH�
LQÀX\H�PiV�HQ�OD�YDULDELOLGDG�GHO�FRORU�GH�ORV�UL]RPDV�GH�
SDOLOOR�� HV� GHFLU� D� PD\RU� WDPDxR� GH� ODV� SDUWtFXODV�� OD�
YDULDFLyQ�GHO�FRORU��FDUDFWHUtVWLFR�GH�ODV�ROHRUUHVLQDV�WLHQGH�
D�GLVPLQXLU�

$2$&�� �������� 2I¿FLDO� 0HWKRGV� RI� $QDO\VLV� RI� WKH�
$VVRFLDWLRQ� RI� 2I¿FLDO� $QDO\WLFDO� &KHPLVWV� ���WK� HG����
*DLWKHUVEXUJ��(GLWRULDO�:LOOLDP�+RUZLW]�

$*5$'(&,0,(172

&KHQ��&��5���	�5DPDVZDP\��+��6����������&RORU�DQG�WH[WXUH�
FKDQJH� NLQHWLFV� LQ� ULSHQLQJ� EDQDQDV�� /HEQVP�:LVV�
7HFKQRORJ\�����������������

*RQ]iOH]�$OEDGDOHMR��-���6DQ]�'���&ODUDPXQW�5���/DYDQGHUD�
-�� � $ONRUWD� ,� � � (OJXHUR� -�� �������� &XUFXPLQ� DQG�
FXUFXPLQRLGV�� FKHPLVWU\�� VWUXFWXUDO� VWXGLHV� DQG�ELRORJLFDO�

SURSHUWLHV��$Q�5HDO�$FDG�)DUP�9RO������1������������SS������
����

/LP�*3��&KX�7��<DQJ�)��%HHFK�:��)UDXWVFK\�6$��&ROH�*0��
-��������� 7KH� FXUU\� VSLFH� FXUFXPLQ� UHGXFHV� R[LGDWLYH�
GDPDJH�DQG�DP\ORLG�SDWKRORJ\�LQ�DQ�$O]KHLPHU�WUDQVJHQLF�
PRXVH��1HXURVFL�������������������

3KLOFR�%�0����������'HWHUPLQDFLyQ�GH�SDUiPHWURV�ySWLPRV�
GH�REWHQFLyQ�GH�SDOLOOR��&XUFXPD�ORQJD�OLQQHR��HQ�SROYR�HQ�
OD� SURYLQFLD� GH� 6DQ�0DUWtQ�� 7HVLV� GH� JUDGR�� 8QLYHUVLGDG�
QDFLRQDO�GH�6DQ�0DUWtQ��7DUDSRWR��3HU~������SDJV�

8OORD�-���8OORD�3���5DPtUH]�-���8OORD�%����������8OWUDVRQLGR��
DSOLFDFLRQHV� HQ� HO� FDPSR� GH� ORV� DOLPHQWRV�� &HQWUR� GH�
7HFQRORJtD�GH�$OLPHQWRV�GH� OD�8QLYHUVLGDG�$XWyQRPD�GH�
1D\DULW��5HYLVWD�)XHQWH�QXHYD�pSRFD��$xR����1R������MXOLR���
VHSWLHPEUH�������,661������±������

0RQWDxR��&��\�0RQWHV��5����������(YDOXDFLyQ�VLVWpPLFD�GH�
ODV� SRWHQFLDOLGDGHV� HPSUHVDULDOHV� D� SDUWLU� GH� OD� F~UFXPD�
ORQJD�HQ�HO�GHSDUWDPHQWR�GH�FDOGDV���SUHJUDGR���8QLYHUVLGDG�
1DFLRQDO�GH�&RORPELD��&RORPELD�

3DWKDUH��3���2SDUD��8���$O�-XODQGD�$O�6DLG��)����������&RORXU�
0HDVXUHPHQW�DQG�$QDO\VLV�LQ�)UHVK�DQG�3URFHVVHG�)RRGV��$�
5 H Y L HZ� � ) R R G � D Q G � % L R S U R F H V V � 7H F K Q R O R J \��
'2,���������V�����������������

7RUUHV�5��� (���*XLOOpQ�*�6���+HUPRVLOOD� (��5��$ULDV�&�4���
9RJHO��&���$OPHLGD�6�0����������(PSOHR�GH�XOWUDVRQLGR�HQ�OD�
H[WUDFFLyQ�GH�FXUFXPLQD�D�SDUWLU�GH�VX�IXHQWH�QDWXUDO��5HYLVWD�
&XEDQD�GH�3ODQWDV�0HGLFLQDOHV������������������

5tRV�9�(���'XTXH�&�$���/HyQ�5�'����������&DUDFWHUL]DFLyQ�
HVSHFWURVFySLFD�\�FURPDWRJUi¿FD�GH�FXUFXPLQD�H[WUDtGD�GH�
ORV�UL]RPDV�GH�&~UFXPD��F~UFXPD�ORQJD�O���&XOWLYDGD�HQ�HO�
GHSDUWDPHQWR�GHO�4XLQGtR�� UHY�� LQYHVW��XQLY��TXLQGLR�������
��������$UPHQLD�±�&RORPELD�

(IHFWR�GHO�XOWUDVRQLGR�\�WDPDxR�GH�SDUWtFXODV�HQ�OD�H[WUDFFLyQ�GH�OD�ROHRUUHVLQD�D�SDUWLU�GH�F~UFXPD��&~UFXPD�ORQJD�/��
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