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5(680(1� 

(VWH�SUR\HFWR�GH�LQYHVWLJDFLyQ�H�LQQRYDFLyQ��VH�

HQIRFD�HQ�HO�DQiOLVLV�GH�OD�KLGUiXOLFD�DO�LQWHULRU�

GH� ODV� FDMDV� GH� LQVSHFFLyQ�� ODV� FXDOHV� UHFLEHQ�

XQD� GHVFDUJD� GH� FKRUUR� YHUWLFDO�� TXH� SXHGDQ�

OOHJDU�D�WHQHU�IOXMRV�VXSHUFUtWLFRV�\�WXUEXOHQWRV��

DGHPiV�FRQWDU�FRQ�XQD�DOWD�HQHUJtD�GLVSRQLEOH��

TXH� FRQ� HO� WLHPSR� JHQHUD� DIHFWDFLRQHV� D� HVWDV�

LQIUDHVWUXFWXUDV�KLGUiXOLFDV�� �3DUD�HOOR�� VH�SUR�

SRQH�GLVHxDU�\�FRQVWUXLU�XQD�FDMD�GH�LQVSHFFLyQ�

FDVHUD�TXH�FXPSOD�FRQ�ODV�QRUPDV�WpFQLFDV�FR�

ORPELDQDV�� FRQ� HO� REMHWLYR� GH� DQDOL]DU� OD� GLVL�

SDFLyQ�GH�HQHUJtD�KLGUiXOLFD�GHO� IOXMR�YHUWLFDO��

PHGLDQWH�HO�GLVHxR�\�OD�SXHVWD�HQ�PDUFKD�GH�XQ�

PRGHOR�ItVLFR�FDVHUR�GH�GLVLSDFLyQ�GH�HQHUJtD��

3DUD� GHWHUPLQDU� VL� HVWH� PRGHOR� GH� GLVLSDFLyQ�

GH� HQHUJtD� VH� DGDSWD� DO� VLVWHPD� \� PHMRUD� HO�

FRPSRUWDPLHQWR�GHO�IOXMR��VH�SURSRQH��PHGLU�

YDULDEOHV�FRPR�HO�FDXGDO�� OD�YHORFLGDG��SUR�

IXQGLGDG� GHO� IOXMR�� LPSDFWR� GHO� FKRUUR�� Q~�

PHUR�GH�)URXGH�\�Q~PHUR�GH�5H\QROGV��JH�

QHUDQGR�YDULDFLRQHV�HQ�OD�DOWXUD�GH�LQ\HFFLyQ�

GHO�FKRUUR�\�GH�OD�SHQGLHQWH�GHO�FROHFWRU� 

'H� HVWH� PRGR�� DO� UHFROHFWDU� \� DQDOL]DU� ORV�

GDWRV��VH�HVSHUD�TXH�HO�PRGHOR�ItVLFR�GH�GLVL�

SDFLyQ�GH�HQHUJtD�UHGX]FD�FRQVLGHUDEOHPHQ�

WH�HO�YDORU�GH�ODV�YDULDEOHV�PHQFLRQDGDV�DQ�

WHULRUPHQWH�� DGHPiV�� UHJXOH�� XQLIRUPLFH� HO�

IOXMR�� \� GLVPLQX\D� HO� LPSDFWR� JHQHUDGR� DO�

VLVWHPD� 

3$/$%5$6�&/$9(6 

'LVLSDFLyQ� GH� HQHUJtD�� FDMDV� GH� LQVSHFFLyQ��

PRGHORV�ItVLFRV��GUHQDMH�HQ�HGLILFDFLRQHV� 
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$%675$&7 

7KLV�UHVHDUFK�DQG�LQQRYDWLRQ�SURMHFW�LV�IRFXVHG�

RQ�K\GUDXOLFV�DQDO\VLV�RI�WKH�LQVLGH�WKH�LQVSHF�

WLRQ�FKDPEHU��ZKLFK� UHFHLYH�D�YHUWLFDO� MHW�GLV�

FKDUJH��ZKLFK�FDQ�KDYH�VXSHUFULWLFDO�DQG�WXUEX�

OHQW� IORZV�� DQG� KDYH� KLJK� DYDLODEOH� HQHUJ\��

ZKLFK�RYHU� WLPH�LW�JHQHUDWHV�GDPDJHV�WR�WKHVH�

K\GUDXOLF� LQIUDVWUXFWXUHV��7R�GR� WKLV�� LW� LV�SUR�

SRVHG� WR�GHVLJQ�DQG�EXLOG�D� � LQVSHFWLRQ�FKDP�

EHU� WKDW� FRPSOLHV� ZLWK� &RORPELDQ� WHFKQLFDO�

VWDQGDUGV�LQ�RUGHU�WR�DQDO\]H�WKH�GLVVLSDWLRQ�RI�

K\GUDXOLF� HQHUJ\� IURP� WKH� YHUWLFDO� IORZ��

WKURXJK� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� D�

KRPH�SK\VLFDO�PRGHO�RI�GLVVLSDWLRQ�RI�(QHUJ\��

7R� GHWHUPLQH� LI� WKLV� HQHUJ\� GLVVLSDWLRQ�PRGHO�

DGDSWV�WR�WKH�V\VWHP�DQG�LPSURYHV�IORZ�EHKDY�

LRU��LW�LV�SURSRVHG�WR�PHDVXUH�YDULDEOHV�VXFK�DV�

IORZ�� YHORFLW\�� IORZ� GHSWK�� MHW� LPSDFW�� )URXGH�

DQG�5H\QROGV�QXPEHUV�JHQHUDWLQJ�YDULDWLRQV�LQ�

WKH�LQMHFWLRQ�KHLJKW�RI�WKH�MHW�DQG�WKH�VORSH�IULF�

WLRQ�FROOHFWRU��,Q�WKLV�ZD\��ZKHQ�FROOHFWLQJ�DQG�

DQDO\]LQJ�WKH�GDWD��LW�LV�H[SHFWHG�WKDW��SK\VLFDO�

PRGHO� RI� HQHUJ\� GLVVLSDWLRQ�ZLOO� FRQVLGHUDEO\�

UHGXFH�WKH�YDULDEOHV�YDOXH�PHQWLRQHG�DERYH��LQ�

DGGLWLRQ�� UHJXODWH�� VWDQGDUGL]H� � IORZ�� DQG�

UHGXFH�WKH�LPSDFW�JHQHUDWHG�WR�WKH�V\VWHP��� 

.(<:25'6 

(QHUJ\�GLVVLSDWLQJ��LQVSHFWLRQ�FKDPEHU��

SK\VLFDO�PRGHOV��IDFLOLWLHV� 

,1752'8&&,Ï1 

(Q�OD�DFWXDOLGDG��VH�HYLGHQFLD�FRQ�IUHFXHQFLD�

OD� DIHFWDFLyQ� D� ODV� HVWUXFWXUDV� KLGUiXOLFDV�

FRPR� FDMDV� GH� LQVSHFFLyQ�� VXPLGHURV� \� SR�

]RV�VpSWLFRV��GHELGR�D�OD�DXVHQFLD��IDOODV�\�R�

D�OD�PDOD�FRQFHSFLyQ�GH�OD�KLGUiXOLFD�GH�HV�

WDV� HVWUXFWXUDV� HQ� VX� IXQFLRQDPLHQWR� \�RSH�

UDFLyQ��FDXVDQGR�DVt��SUREOHPDV�SRU� WDSRQD�

PLHQWRV�D�ODV�WXEHUtDV�TXH�FRQOOHYDQ�D�LQXQ�

GDFLRQHV�SRU�EORTXHR�\�FRPR�FRQVHFXHQFLD��

D�OD�SUROLIHUDFLyQ�GH�HQIHUPHGDGHV�WUDQVPLWL�

GDV�SRU�YHFWRUHV�\�RWUDV�DIHFWDFLRQHV�D�OD�VD�

OXG��3RU�HVWDV�UD]RQHV��VH�UHDOL]D�OD�SURSXHVWD�

GH�XQ�PRGHOR�ItVLFR�GH�GLVLSDFLyQ�GH�HQHUJtD�

KLGUiXOLFD�SDUD�XQ�IOXMR�YHUWLFDO�TXH�GHVFDUJD�

HQ�XQD�FDMD�GH�LQVSHFFLyQ�PHGLDQWH�XQ�PRQ�

WDMH�FDVHUR��FRQWHPSODQGR� ORV�HVWXGLRV�H� LQ�

IRUPDFLyQ� \D� GRFXPHQWDGD�� OD� FXDO� SHUPLWH�
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REWHQHU� FRQRFLPLHQWRV� SUHYLRV� GH� ORV� WLSRV� GH�

GLVLSDGRUHV� \�� DGHPiV�� GHO� FyPR� VH� GLVLSD� OD�

HQHUJtD� HQ� HVWRV� VLVWHPDV��'H� HVWD�PDQHUD�� VH�

IyUPXOD�HO�GLVHxR�GH�XQ�PRGHOR�ItVLFR�SDUD�GL�

VLSDU� OD� HQHUJtD� HQ� FDMDV� GH� LQVSHFFLyQ� \� XQD�

YH]�GHVDUUROODGR�HVWH��VH�OOHYD�D�FDER�OD�H[SHUL�

PHQWDFLyQ�FRQ� OD�GHVFDUJD�GH�XQ�FKRUUR�YHUWL�

FDO� HQ� XQD� FDMD� GH� LQVSHFFLyQ�� SRU� OR� FXDO�� VH�

GHEH�PHGLU�GH�PDQHUD�FXDOLWDWLYD�HO�HIHFWR�GHO�

FKRUUR�VREUH�HO�IRQGR��GH�PRGR�TXH�VH�SXHGDQ�

HYDOXDU�YDULDEOHV�DVRFLDGDV�DO�FDXGDO��DOWXUD�GH�

GHVFDUJD�GHO�FKRUUR�\�Q~PHUR�GH�)URXGH��SDUD�

DVt� FRPSUREDU� HO� IHQyPHQR� GH� GLVLSDFLyQ� GH�

HQHUJtD� \� ORJUDU� LPSOHPHQWDU� VX� XVR� HQ� VLVWH�

PDV�UHDOHV�GH�GUHQDMH�HQ�HGLILFDFLRQHV� 

¢(V�SRVLEOH�TXH�XQ�GLVLSDGRU�GH�HQHUJtD�DVHJX�

UH�HO�IOXMR�OLEUH�HQ�XQ�FROHFWRU�\�DGHPiV�JDUDQ�

WLFH�OD�KLGUiXOLFD�\�RSHUDWLYLGDG�HQ�ODV�FDMDV�GH�

LQVSHFFLyQ"�$VLPLVPR��VH�SODQWHDQ�ORV�VLJXLHQ�

WHV� REMHWLYRV� SDUD� GDU� DOFDQFH� DO� SUR\HFWR� GH�

LQYHVWLJDFLyQ-LQQRYDFLyQ� 

2%-(7,92�*(1(5$/ 

�$QDOL]DU�OD�GLVLSDFLyQ�GH�HQHUJtD�KLGUiXOLFD�GH�

XQ� IOXMR� YHUWLFDO��PHGLDQWH� HO� GLVHxR�� OD� FRQV�

WUXFFLyQ�\�OD�SXHVWD�HQ�PDUFKD�GH�XQ�PRGHOR�

ItVLFR�FDVHUR�DSOLFDGR�D�FDMDV�GH�LQVSHFFLyQ�� 

2%-(7,926�(63(&Ë),&26 

Ɣ&RQVWUXLU�XQ�PRGHOR�ItVLFR�TXH�LQFOX\D�XQD�

FDMD� GH� LQVSHFFLyQ� SOXYLDO� \� XQ� FROHFWRU� GH�

GUHQDMH�TXH�FXPSOD�FRQ�ODV�HVSHFLILFDFLRQHV�

WpFQLFDV�FRORPELDQDV� 

Ɣ,PSOHPHQWDU� XQ� GLVLSDGRU� GH� HQHUJtD� KL�

GUiXOLFD�SDUD�FDMDV�GH�LQVSHFFLyQ�TXH�UHFLEDQ�

OD�GHVFDUJD�GH�XQ�FKRUUR�YHUWLFDO� 

Ɣ(YDOXDU� HO� IXQFLRQDPLHQWR� \� OD� HILFLHQFLD�

GHO� GLVLSDGRU� GH� HQHUJtD� SRU� PHGLR� GH� ODV�

YDULDEOHV�PHGLGDV�HQ�HO�PRGHOR�ItVLFR��D�SDU�

WLU� GH� OD� FRQILJXUDFLyQ� GH� GLIHUHQWHV� DOWXUDV�

GH�GHVFDUJD�GHO�FKRUUR�� 

Ɣ$QDOL]DU�OD�KLGUiXOLFD�GHO�FROHFWRU�GH�VDOLGD�

HQ�OD�FDMD�GH�LQVSHFFLyQ� 

����������������������0e72'26 

/D�UHFROHFFLyQ�GH� OD� LQIRUPDFLyQ�VH�REWLHQH�

D�SDUWLU�GH�GLIHUHQWHV�DUWtFXORV��SUR\HFWRV�GH�

JUDGRV�� QRUPDWLYDV� \� DXWRUHV� QDFLRQDOHV� H�

LQWHUQDFLRQDOHV��3RVWHULRUPHQWH� VH� UHDOL]D� OD�
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FRQVWUXFFLyQ� GH� XQD� FDMD� GH� LQVSHFFLyQ� TXH�

FXPSOH�FRQ�ODV�QRUPDWLYDV�QDFLRQDOHV� 

/XHJR�� VH� GLVHxDQ�� HQ� HO� VRIWZDUH� $XWR&$'�

����� WUHV� SURWRWLSRV� GH� GLVLSDFLyQ� GH� HQHUJtD�

�HO�GLVLSDGRU�WLSR�iUERO��WLSR�&DS-&RQR�\�/DP�

SEUHOOD�� 

0HGLDQWH�XQD�PDWUL]�SURSXHVWD�SRU�ORV�DXWRUHV�

VH�FRPSDUDQ�\�HYDO~DQ�DOJXQRV�DVSHFWRV�FRPR�

YLGD� ~WLO�� FRVWRV�� LPSDFWR� HQWUH� RWURV� DVSHFWRV�

GH�ORV�WUHV�SURWRWLSRV� 

'H�HVWH�PRGR�VH�GHFLGH�TXH�HO�SURWRWLSR�GH�GL�

VLSDFLyQ� GH� HQHUJtD� SDUD� IOXMRV� YHUWLFDOHV� D�

FRQVWUXLU�H�LPSOHPHQWDU�DO�LQWHULRU�GH�OD�FDMD�GH�

LQVSHFFLyQ� HV� HO� GLVLSDGRU� /DPSEUHOOD� 

$VLPLVPR��VH�SURSRQH�OD�PHGLFLyQ�GH�SDUiPH�

WURV� FRPR� LPSDFWR�� SURIXQGLGDG� KLGUiXOLFD��

FDXGDO�� KDFLHQGR� YDULDFLRQHV� HQ� OD� DOWXUD� GH�

LQ\HFFLyQ�GHO�IOXMR�\�HQ�OD�SHQGLHQWH�GHO�FROHF�

WRU� GH� VDOLGD� FRQ� HO� ILQ� GH� REWHQHU� YDORUHV� GH�

YHORFLGDG�� Q~PHUR� GH� )URXGH� \� Q~PHUR� GH�

5H\QROGV� VLQ� GLVLSDGRU� \� FRQ� HO� GLVLSDGRU� DO�

LQWHULRU� GH� OD� FDMD� GH� LQVSHFFLyQ� UHVSHFWLYD�

PHQWH� 

��5(68/7$'26� 

$�FRQWLQXDFLyQ��VH�SUHVHQWD�GH�PDQHUD�FODUD�

\� FRQFUHWD�� ORV� UHVXOWDGRV�REWHQLGRV�GXUDQWH�

HO�SURFHVR�GH�GLVHxR��FRQVWUXFFLyQ��SXHVWD�HQ�

PDUFKD� \�PHGLFLyQ� GH� SDUiPHWURV� KLGUiXOL�

FRV� SDUD� OD� FDMD� GH� LQVSHFFLyQ� VLQ� \� FRQ� OD�

LPSOHPHQWDFLyQ� GHO� SURWRWLSR� GH� GLVLSDFLyQ�

GH�HQHUJtD�� 

 

/D� ILJXUD� �� PXHVWUD� HO� GLVHxR�� OD� FRQVWUXF�

FLyQ� \� OD� SXHVWD� HQ� PDUFKD� GH� XQD� FDMD� GH�

LQVSHFFLyQ�SOXYLDO�TXH�FXPSOH�FRQ�QRUPDWL�

YD� WpFQLFD� FRORPELDQD�� DGHPiV�� GHO�PRGHOR�

ItVLFR� GH� GLVLSDFLyQ� GH� HQHUJtD� \� VX� LPSOH�

PHQWDFLyQ�DO�VLVWHPD�KLGUiXOLFR� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJXUD����&DMD�GH�LQVSHFFLyQ��MXQWR�DO�GLVLSDGRU�GH�

HQHUJtD�/DPSEUHOOD�\�OD�LQFRUSRUDFLyQ�GH�HVWH�DO�VLVWH�
PD� 

)XHQWH��$XWRUHV 
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FLyQ�GHO�GLVLSDGRU�/DPSEUHOOD��HO� IOXMR� WLHQ�

GH�D�WHQHU�SDUD�WRGDV�ODV�SHQGLHQWHV�XQ�SHUILO�

GH� FRPSRUWDPLHQWR� VLPLODU�� (VWR� JUDFLDV� D�

TXH�� HO� GLVLSDGRU� FXHQWD� FRQ� XQ� WLHPSR� GH�

UHWHQFLyQ�HO�FXDO�SHUPLWH�TXH�HO�IOXMR�VH�XQL�

IRUPLFH� \� VH� UHJXOH� DQWHV�GH� LQJUHVDU� DO�FR�

OHFWRU�� 

 

)LJXUD����&RPSRUWDPLHQWR�GHO�IOXMR�D�OR�ODUJR�GHO�
FROHFWRU�SDUD�OD�DOWXUD�GH�LQ\HFFLyQ�GH�����P�\�YDULD�
FLyQ�GH�SHQGLHQWHV�GHVGH������KDVWD����VLQ�GLVLSDGRU�

\�FRQ�HO�GLVLSDGRU�/DPSEUHOOD� 

)XHQWH��$XWRUHV 

)LQDOPHQWH�� DO� KDFHU� XQD� FRPSDUDFLyQ� FRQ�

ORV�SHUILOHV�GH� IOXMRV� JUDGXDOPHQWH�YDULDGRV�

WHyULFDPHQWH� FRQRFLGRV�� QR� VH� HQFXHQWUD� VL�

PLOLWXG�DOJXQD�FRQ�HO�FRPSRUWDPLHQWR�GHO� 
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7HQLHQGR� HQ� FXHQWD� ORV� SDUiPHWURV� PHGLGRV�

�DOWXUD�GH�LQ\HFFLyQ�GH�FKRUUR������������������

\���P��SURIXQGLGDG�GHO�DJXD�DO�LQWHULRU�GHO�FR�

OHFWRU�\�ODV�YDULDFLRQHV�GH�SHQGLHQWHV�GH������

DO� ���� ORV� UHVXOWDGRV� IXHURQ� ORV� VLJXLHQWHV� 

6H� LGHQWLILFD� TXH� D�PD\RU� DOWXUD� GH� GHVFDUJD�

GHO�FKRUUR�GH�DJXD��PHQRU�YD�D�VHU�OD�SURIXQ�

GLGDG�DO�LQWHULRU�GHO�FROHFWRU�\�PD\RU�HV�HO�YD�

ORU�GHO�LPSDFWR�HQ�GHFLEHOHV��'E�� 

3RU� RWUR� ODGR�� DO� DXPHQWDU� ODV� SHQGLHQWHV� VH�

REWLHQH�LJXDOPHQWH�XQD�GLVPLQXFLyQ�GH�OD�SUR�

IXQGLGDG� GHO� DJXD� HQ� HO� LQWHULRU� GHO� FROHFWRU��

\D�TXH��VH�LQFUHPHQWD�OD�YHORFLGDG�FRQ�OD�TXH�

FLUFXOD�HO�IOXMR�DO�LQWHULRU�GHO�FROHFWRU� 

7DPELpQ�� VH� REVHUYD� TXH� OD� DOWXUD� GH� LQ\HF�

FLyQ�GHO�FKRUUR�WLHQH�PD\RU�LQIOXHQFLD�TXH�YD�

ULDFLyQ�GH�OD�SHQGLHQWH�GHO�FROHFWRU�UHVSHFWR�D�

OD�SURIXQGLGDG�GHO� IOXMR�DO� LQWHULRU�GHO�PLVPR��

\D�TXH��HO�IOXMR�WLHQH�XQ�PD\RU�GHVSOD]DPLHQWR�

YHUWLFDO�� OR� FXDO� LPSOLFD� TXH� VH� DOPDFHQH� XQ�

PHQRU�YROXPHQ�GH�DJXD�\�SRU�FRQVLJXLHQWH�VH�

GLVPLQX\D�HO�YDORU�GH�SURIXQGLGDG� 

/D� ILJXUD� ��PXHVWUD�� TXH� WUDV� OD� LPSOHPHQWD�



�� 

 

 

IOXMR�DO�LQWHULRU�GHO�FROHFWRU�VLQ�OD�LPSOHPHQWD�

FLyQ�GHO�GLVLSDGRU�GH�HQHUJtD��PLHQWUDV�TXH��DO�

LPSOHPHQWDUOR�VH�PXHVWUD�XQD�VLPLOLWXG�FRQ�XQ�

IOXMR�GH�XQ�FDQDO�WLSR�PLOG��0���(V�GHFLU��FRQ�

YDULDFLRQHV�GH�SHQGLHQWHV�VXDYHV�\�PRGHUDGDV��

SRU�OR�TXH�SUHVHQWD�XQ�DEDWLPLHQWR�HQ�HO�SXQWR�

GH�HQWUDGD�\�VDOLGD�GHO�FROHFWRU 

',6&86,Ï1 

5HVSHFWR�D�ORV�UHVXOWDGRV�REWHQLGRV�\�SUHVHQWD�

GRV��VH�SUHWHQGH�GDU�UHVSXHVWD�D�ORV�REMHWLYRV�

HVSHFtILFRV��SRU�OR�TXH��VH�UHDOL]D�XQD�FRPSD�

UDFLyQ�HQWUH�ORV�YDORUHV�GH�OD�SURIXQGLGDG��YH�

ORFLGDG�\�FDXGDO�REWHQLGDV�SDUD�FDGD�SHQGLHQWH�

UHVSHFWR�D�XQD�DOWXUD�GH�GHVFDUJXH�GHO�FKRUUR�

GH�DJXD�FRPR�VH�PXHVWUD�HQ�OD�7DEOD���� 

7DEOD����&RPSRUWDPLHQWR�GH�9HORFLGDG��FDXGDO�\�SURIXQGLGDG�KLGUiXOLFD�HQ�HO�FROHFWRU�D�XQD�DOWXUD�GH�LQ\HFFLyQ�
GHO�IOXMR�GH��P�SDUD�ODV�SHQGLHQWHV�GHO��������\����VLQ�\�FRQ�HO�GLVLSDGRU�/DPSEUHOOD 

)XHQWH��$XWRUHV 
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(Q�OD�7DEOD����VH�PXHVWUD�FXDO�HV�OD�GLIHUHQ�

FLD� HQ� FHQWtPHWURV� HQWUH� ODV� SURIXQGLGDGHV�

PHGLGDV� HQ� HO� DEVFLVDGR� GHO� FROHFWRU� VLQ� HO�

GLVLSDGRU�\�FRQ�HO�GLVLSDGRU��GRQGH�VH�LGHQWL�

ILFD� TXH� SDUD� HO� FDVR� GH� ODV� WUHV� SHQGLHQWHV�

GLVPLQX\H�HO�YDORU�GH�OD�SURIXQGLGDG�� 

$GHPiV�� DO� UHODFLRQDU� HO� GLiPHWUR� WRWDO� GHO�

FROHFWRU�UHVSHFWR�DO�iUHD�RFXSDGD�SRU�HO�IOXMR��

VH� LGHQWLILFD� TXH� HVWH� SDVD� GH� RFXSDU� XQ�

������� GHO� GLiPHWUR� GHO� FROHFWRU� D� XQ�

�������SDUD�HO�FDVR�GH�OD�SHQGLHQWH�GHO�����

FRPR�OR� LQGLFD�OD� ILJXUD�HQ�OD�SDUWH�VXSHULRU�

GHUHFKD�� GH�PDQHUD� TXH�� HO� GLVLSDGRU� HV� FD�

SD]� GH� DXPHQWDU� OD� FDSDFLGDG� GHO� FROHFWRU��

SHUPLWLHQGR� PDQHMDU� XQ� PD\RU� YROXPHQ� GH�

DJXD�HQ�OD�GHVFDUJD�GHO�VLVWHPD��HYLWDQGR�DVt�



�� 

 

 

LPSDFWR��REWHQLGRV�SDUD�FDGD�SHQGLHQWH� UHV�

SHFWR�D�XQD�DOWXUD�GH�GHVFDUJXH�GHO�FKRUUR�GH�

DJXD�FRPR�VH�PXHVWUD�HQ�OD�7DEOD��� 

7DEOD����&RPSDUDFLyQ�GHO�1~PHUR�GH�)URXGH��1~PH�
UR�GH�5H\QROGV�H�LPSDFWR�HQ�'HFLEOHV��'E���VLQ�\�FRQ�

HO�GLVLSDGRU�/DPSEUHOOD� 
 
)XHQWH��$XWRUHV� 
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SRVLEOHV� DKRJDPLHQWRV� GH� OD� FDMD� GH� LQVSHF�

FLyQ� 

$VLPLVPR��PXHVWUD�HO�YDORU�REWHQLGR�SRU�PH�

GLR� GH� OD� HFXDFLyQ� ItVLFDPHQWH� EDVDGD� SDUD�

FDOFXODU�OD�YHORFLGDG�TXH�SDUD�DPERV�FDVRV�GH�

HVWXGLR�� 6H� REVHUYD� TXH� OD� YHORFLGDG� FRQ� HO�

GLVLSDGRU� /DPSEUHOOD� HV� DSUR[LPDGDPHQWH�

WUHV�YHFHV�PHQRU�TXH�VLQ�HO�PLVPR� 

'H� OD� PLVPD� PDQHUD�� DO� DQDOL]DU� OD� UHODFLyQ�

FDXGDO�GH�OOHQDGR�4�4R��YV�FDXGDO�VLQ�GLVLSD�

GRU� �46'�� \� FDXGDO� FRQ� GLVLSDGRU� �4�4&'���

TXH�VH�PXHVWUDQ�HQ�OD�7DEOD����6H�REVHUYD�TXH�

HO� 46'� RFXSD� XQ�PD\RU� YROXPHQ� D� OR� ODUJR�

GHO� FROHFWRU� SDUD� WRGDV� ODV� SHQGLHQWHV�� FRPR�

HQ� HO� FDVR�GH� OD�SHQGLHQWH�GHO����TXH�XVD� HO�

������ GH� OD� FDSDFLGDG� WRWDO� GHO� FROHFWRU��

PLHQWUDV� TXH� DO� LPSOHPHQWDU� HO� GLVLSDGRU�

/DPSEUHOOD� HO� FDXGDO�� QR� ORJUD� RFXSDU� QL� VL�

TXLHUD�HO����GH�OD�FDSDFLGDG�WRWDO�GHO�FROHFWRU��

/R�FXDO��TXLHUH�GHFLU�TXH�VH�UHGXFH�DSUR[LPD�

GDPHQWH� D�XQD�RFWDYD�SDUWH� HO� YDORU�GH�GLFKR�

&DXGDO� 

,JXDOPHQWH�� VH� UHDOL]D� XQD� FRPSDUDFLyQ� HQWUH�

ORV�YDORUHV�GH�Q~PHUR�GH�)URXGH��5H\QROGV�H�
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 WLSR� GH� FRPSRUWDPLHQWR� VH� GD� GHELGR� D� OD�

JHRPHWUtD�GHO�VLVWHPD��\D�TXH��FXDQGR�HO�IOX�

MR�VDOH�GH�OD�EDVH�UHFWDQJXODU�GHO�GLVLSDGRU�H�

LQJUHVD�D�OD�VHFFLyQ�FLUFXODU�GHO�FROHFWRU�JH�

QHUD�XQ�FKRTXH�HQWUH�ODV�OtQHDV�GH�IOXMR��FDX�

VDQGR� XQD� DOWHUDFLyQ� D� VX� FRPSRUWDPLHQWR�

KLGUiXOLFR��OR�FXDO�JHQHUD�ROHDMHV�\�WXUEXOHQ�

FLD� 

)LQDOPHQWH�� HO� LPSDFWR� GHO� FKRUUR� GH� DJXD��

VH�FDOFXOD�FRQ�OD�DSOLFDFLyQ�6RXQG�$QDO\]HU�

\�VH�LGHQWLILFD�TXH�D�PHGLGD�TXH�OD�DOWXUD�GH�

FDtGD� GHO� FKRUUR� GH� DJXD� DXPHQWD�� HO� YDORU�

GHO� LPSDFWR� REWHQLGR� HQ� GHFLEHOHV� WDPELpQ�

DXPHQWD�  

$O�LPSOHPHQWDU�HO�GLVLSDGRU��VH�REVHUYD�TXH�

HO� YDORU� GH� HVWH� SDUiPHWUR� GLVPLQX\H�� \D�

TXH�� HO� HVSDFLR� GH� GHVSOD]DPLHQWR� GHO� IOXMR�

GH�PDQHUD�YHUWLFDO�VH� UHGXFH�DO� LJXDO�TXH� OD�

HQHUJtD� SRWHQFLDO� \� FLQpWLFD� GLVSRQLEOH�� WH�

QLHQGR� HQ� FXHQWD� OD� DOWXUD� GH� GLFKR� SURWRWL�

SR��SXHVWR�TXH� HV� DKRUD� HO� TXH� DPRUWLJXD� \�

UHFLEH�GLUHFWDPHQWH�WRGD�OD�GHVFDUJD�GHO�IOX�

MR�HYLWDQGR�DVt�TXH�VH�JHQHUHQ�DIHFWDFLRQHV�D�

OD�LQIUDHVWUXFWXUD� 

 

 

7HQLHQGR�HQ�FXHQWD�TXH�HO�Q~PHUR�GH�)URXGH�

HV� XQD� GH� ODV� YDULDEOHV�PiV� LPSRUWDQWHV� SDUD�

HVWH�FDVR�GH�HVWXGLR��VH�REVHUYD�TXH�VLQ�LPSOH�

PHQWDU� HO� GLVLSDGRU� /DPSEUHOOD� VH� REWXYR� XQ�

UpJLPHQ�GH�IOXMR�6XSHUFUtWLFR��!������\�FRQ�OD�

LPSOHPHQWDFLyQ�GHO�GLVLSDGRU�/DPSEUHOOD�PH�

MRUD� QRWDEOHPHQWH� OD� KLGUiXOLFD� GHO� IOXMR�� DO�

FDQ]DQGR� D� PDQWHQHUVH� HQ� XQ� IOXMR� FXDVL-

FUtWLFR� ������ )U� ������ FRQ�PD\RU� WHQGHQFLD� D�

VHU�VXEFUtWLFR��GHELGR�D�OD�FRQGLFLyQ�GH�HQWUD�

GD�GHO�IOXMR�DO�FROHFWRU� 

/RV� GDWRV� REWHQLGRV� GHO� Q~PHUR� GH�5H\QROGV�

PXHVWUDQ� XQD� UHGXFFLyQ� GHO� YDORU� GH� 5H� HQ�

DSUR[LPDGDPHQWH� XQD� VH[WD� SDUWH� FRQ� OD� LP�

SOHPHQWDFLyQ�GHO�GLVLSDGRU�/DPSEUHOOD��UHGXF�

FLyQ� TXH� HV� VLJQLILFDWLYD� \� TXH� GHPXHVWUD� HO�

FRUUHFWR�IXQFLRQDPLHQWR�GHO�SURWRWLSR�GH�GLVL�

SDFLyQ�GH�HQHUJtD�� 

(VWRV�YDORUHV�GHPXHVWUDQ��TXH�D�SHVDU�GH�TXH�

KD\� XQD� DPSOLD� GLIHUHQFLD� HQWUH� ORV� GDWRV�� HO�

IOXMR�VLQ�GLVLSDGRU�HV�GH�UpJLPHQ�7XUEXOHQWR�\�

FRQ�HO�GLVLSDGRU�VH�HQFXHQWUD�DO�LJXDO�HQ�UpJL�

PHQ�7XUEXOHQWR�� DXQTXH� FRQ� XQD� WHQGHQFLD� D�

GLVPLQXLU�OD�WXUEXOHQFLD��VH�FRQVLGHUD��TXH�HVWH�
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&21&/86,21(6 

���6H� ORJUD� FRQVWUXLU� XQ�PRGHOR� ItVLFR� GH� XQD�

FDMD�GH�LQVSHFFLyQ�TXH�FXPSOH�FRQ�ODV�QRUPDV�

WpFQLFDV�FRORPELDQDV� 

���6H�FRQFOX\H�TXH��WUDV�HO�GLVHxR�\�HO�DQiOLVLV�

GH� WUHV�SURWRWLSRV�GH�GLVLSDFLyQ�GH� HQHUJtD�� VH�

GHFLGH� FRQVWUXLU� H� LPSOHPHQWDU� HO� GLVLSDGRU�

/DPSEUHOOD� 

��� 6H� LGHQWLILFDQ� FDPELRV� SRVLWLYRV� HQ� OD� KL�

GUiXOLFD�GHO�FROHFWRU�DO� LPSOHPHQWDU�HO�GLVLSD�

GRU� /DPSEUHOOD�� \D� TXH� XQLIRUPL]D�� UHJXOD� \�

UHWDUGD�HO�IOXMR��'HO�PLVPR�PRGR��VH�REVHUYD�OD�

UHGXFFLyQ�HQ� ORV�YDORUHV�GH�FDXGDO��YHORFLGDG��

Q~PHUR�GH�)URXGH��Q~PHUR�GH�5H\QROGV�H� LP�

SDFWR�DO�LPSOHPHQWDU�HO�SURWRWLSR�GH�GLVLSDFLyQ�

GH�HQHUJtD� 

���6H�LGHQWLILFD�TXH�FRQ�OD�LPSOHPHQWDFLyQ�GHO�

GLVLSDGRU�/DPSEUHOOD�HQ�OD�FDMD�GH�LQVSHFFLyQ��

VH� ORJUD� JHQHUDU� XQD� YDULDFLyQ� HQ� HO� UpJLPHQ�

GHO�IOXMR�GH�VXSHUFUtWLFR�D�FXDVL-FUtWLFR�FRQ�WHQ�

GHQFLD� D� VXEFUtWLFR� GH� DFXHUGR� DO� Q~PHUR� GH�

)URXGH� \� WDPELpQ� VH� REVHUYD� XQD� UHGXFFLyQ�

QRWDEOH�HQ�HO�Q~PHUR�GH�5H\QROGV�� OR�FXDO�EH�

QHILFLD� WRWDOPHQWH� OD�KLGUiXOLFD�GHO� IOXMR�DO� LQ�

WHULRU�GHO�FROHFWRU�� 

���6H�FRQFOX\H��TXH�HO�GLVLSDGRU�/DPSEUHOOD�

HV� FDSD]� GH� UHGXFLU� ORV� YDORUHV� GH� HQHUJtD�

KLGUiXOLFD� GLVSRQLEOH�� \D� TXH�� DPRUWLJXD� HO�

LPSDFWR� JHQHUDGR� SRU� OD� FDtGD� GHO� FKRUUR�

YHUWLFDO�\�GLVLSD�OD�HQHUJtD�FRQ�OD�TXH�FLUFXOD�

HO�IOXMR� 

$*5$'(&,0,(1726 

4XHUHPRV� DJUDGHFHU� HQ� SULPHUD� LQVWDQFLD� D�

'LRV�SRU�GDUQRV� VDOXG� \� VDELGXUtD�SDUD� FXO�

PLQDU� GH� OD� PHMRU� PDQHUD� HO� SUR\HFWR�� D�

QXHVWUDV� IDPLOLDV�� TXHULGRV� SDGUHV� \� KHUPD�

QRV� SRU� GDUQRV� VX� DSR\R� LQFRQGLFLRQDO� HQ�

HVWD� HWDSD� WDQ� LPSRUWDQWH� SDUD� QXHVWUDV� YL�

GDV�� 7DPELpQ�� D� OD� 8QLYHUVLGDG� 'LVWULWDO�

)UDQFLVFR� -RVp� GH� &DOGDV�� D� OD� )DFXOWDG� GH�

0HGLR� $PELHQWH� \� 5HFXUVRV� 1DWXUDOHV�� HQ�

HVSHFLDO�DO�SUR\HFWR�FXUULFXODU�7HFQRORJtD�HQ�

6DQHDPLHQWR�$PELHQWDO� SRU� SHUPLWLUQRV� VHU�

SDUWH�GH�HVWD�KHUPRVD�FRPXQLGDG�XQLYHUVLWD�

ULD� \� IRUPDUQRV� DFDGpPLFDPHQWH� FRPR�SUR�

IHVLRQDOHV� 

$VLPLVPR�� DJUDGHFHUOH� LQPHQVDPHQWH� D�

QXHVWUR�GLUHFWRU�GH�JUDGR�-XDQ�6HEDVWLiQ�'H�
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3OD]D�6ROyU]DQR� 

5()(5(1&,$6�%,%/,2*5È),&$6 

$EGXVDODP�� $�� 6WHYRYLü�� 6�� DQG� $ERXURKLHP��

0�� ������ ³'LVVLSDWLRQ� RI� PHFKDQLFDO� HQHUJ\�

RYHU�VSLOOZD\�WKURXJK�FRXQWHU�IORZ´�*UDGMHYL�

QDU�� YRO�� ���� QR�� ��� S����–����� GRL����������

-&(����������� 

ÈOYDUH]��+���������³'LVHxR�GH�FiPDUDV�GH�TXLH�

EUH�HQ�DOFDQWDULOODGRV�GH�DOWD�SHQGLHQWH�´�8QL�

YHUVLGDG� GH� ORV� $QGHV�� SS�� �–����� &RORPELD��

%RJRWi�'�&� 

$XWRGHVN�� ,QF�� ������ � 'LVHxR� DVLVWLGR� SRU�

FRPSXWDGRUD� �IRU� :LQGRZV� ��� +RPH� 6LQJOH�

/DQJXDJH�� YHUVLyQ� ��+���� $XWR&$'���$XWR�

GHVN�� $XWR&$'�� $XWR&$'� /7� \� 5HYLW� /7�

6XLWH��0LOO�9DOOH\��&DOLIRUQLD��(�(�8�8� 

&�� \� 7�� &�� 0LQLVWHULR� GH� 9LYLHQGD�� ������

³5HVROXFLyQ� ����� -� �����´� S�� ���� >2QOLQH@��

$YDLODEOH�� KWWS���ZZZ�PLQYLYLHQGD�JRY�FR�

5HVROXFLRQHV$JXD������-������SGI� 

'RPLQLTXH��5��*RRJOH�3OD\��������³6RXQG�$Q�

DO\]HU� $SS´� $YDLODEOH�� KWWSV���

SOD\�JRRJOH�FRP�VWRUH�DSSV�GHWDLOV"

LG FRP�GRP�DXGLRDQDO\]HU� 

($$%�-�(PSUHVD�GH�DFXHGXFWR�\�DOFDQWDULOODGR�

GH�%RJRWi�� ������ ³5HTXLVLWRV�PtQLPRV�SDUD�

FDMDV� GH� LQVSHFFLyQ� H[WHUQD� SDUD� HIOXHQWHV�

LQGXVWULDOHV´�� SS�� �–��� &RORPELD�� %RJRWi�

'�&� 

(PSUHVDV�3~EOLFDV�GH�0HGHOOtQ�(�6�3��������

³1RUPDV�GH�'LVHxR�GH�6LVWHPDV�GH�$OFDQWD�

ULOODGR�GH�(30�´�(PSUHV��3~EOLFDV�0HGHOOtQ�

(�6�3��� S�� ����� >2QOLQH@�� $YDLODEOH�KWWSV���

ZZZ�HSP�FRP�FR�VLWH�3RUWDOV���

FHQWURBGHBGRFXPHQWRV�

1RUPDV'LVHQR6LVWHPDV$FXHGXFWR�SGI�� 

+DUR��3�DQG�-DUD��0��������³0DQXDO�EiVLFR�

GH�GLVHxR�GH�HVWUXFWXUDV�GH�FDPELR�GH�QLYHO�

\�FDPELR�GH�GLUHFFLyQ�FRQ�IOXMR�D�JUDYHGDG´��

(VFXHOD� 3ROLWpFQLFD� 1DFLRQDO�� SS�� �–�����

(FXDGRU��4XLWR� 

+ROODQG��3��������(QF\FORSHGLD�RI�+\GUROR�

J\� DQG�/DNHV�� 6SULQJHU� 6FLHQFH� ��%XVLQHVV�

0HGLD� %9�� KWWSV���GRL�RUJ����������-����-

����-��� 

,QQRYDU� �5HSDUDFLRQHV� \� &RQVWUXFFLRQHV�

6�$�6��� ������ ³5HGHV� GH� DOFDQWDULOODGR��

FRQVWUXFFLyQ��OLPSLH]D�\�GHVWDSH�GH�FDMDV�GH�

LQVSHFFLyQ� R� GHVDJ�H� GH� DJXDV� QHJUDV´��

KWWSV���UHSDUDFLRQHV\FRQVWUXFFLRQHV�FRP�
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FDMDV-GH-LQVSHFFLRQ-DJXDV-QHJUDV�KWPO� 

-DFRERZLW]��&�DQG�9iVTXH]��(��������³$QiOLVLV�

'H�0HGLGRUHV�'H�&DXGDO�3DUD�)OXMR�6XEFUtWLFR�

(Q�6LVWHPDV�'H�$OFDQWDULOODGR´��(VFXHOD�3ROL�

WpFQLFD� 1DFLRQDO� >2QOLQH@�� $YDLODEOH�� KWWSV���

ELEGLJLWDO�HSQ�HGX�HF�ELWVWUHDP��������������

&'-�����SGI� 

0DUEHOOR��5��������³)OXMR�JUDGXDOPHQWH�YDULD�

GR�´� 8QLYHUVLGDG� QDFLRQDO� GH� &RORPELD� 6HGH�

0HGHOOtQ�� )OXMR� *UDG�� YDULDGR�� SS�� ���–�����

&RORPELD��0HGHOOtQ� 

0RQWHV��&��������³&ULWHULR�GH�(VIXHU]R�&RUWDQ�

WH�0tQLPR�YV�9HORFLGDG�0tQLPD�SDUD�HO�'LVH�

xR�GH�$OFDQWDULOODGRV�$XWR�OLPSLDQWHV´��;;9,,�

&RQJU��/DWLQRDP��+LGUiXOLFD��S�������8QLYHUVL�

GDG�GH�ORV�$QGHV��&RORPELD��%RJRWi� 

2UWHJD��%�������³$QiOLVLV�H[SHULPHQWDO�SDUD�OD�

RSWLPL]DFLyQ� GH� OD� GLVLSDFLyQ� GH� HQHUJtD� D� OD�

VDOLGD� GHO� W~QHO� GH� GHVYtR� GHO� SUR\HFWR� KLGUR�

HOpFWULFR� VRSODGRUD´�� (VFXHOD� 3ROLWpFQLFD� 1D�

FLRQDO��S�������(FXDGRU��4XLWR� 

3DUGR�� 5�� /REDLQD�� 6� DQG� 0DUWt�� (�� ������

³0RQRJUDItD� GH� GLVLSDGRUHV� GH� HQHUJtD�´�8QL�

YHUVLGDG�7HFQROyJLFD� GH� OD�+DEDQD� ³-RVp�$Q�

WRQLR� (FKHYDUUtD´�� SS�� �–���

>2QOLQH@�$YDLODEOH�KWWSV���

ZZZ�UHVHDUFKJDWH�QHW�

SXEOLFD�

WLRQ����������'LVLSDGRUHVGHHQHUJLD�� &XED��

/D�+DEDQD� 

6DQWDPDUtD�� 0�� ������ ³&ROHFWRU� WLSR� W~QHO�

9tFWRU� +XJR� HQWUH� ORV� KLGUiXOLFRV� GHO� IOXMR�

GH� DJXDV� UHVLGXDOHV´�� 8QLYHUVLGDG� 7pFQLFD�

GH�$PEDWR��(FXDGRU��$PEDWR� 

7tWXOR�� �V�I���� &DOFXODUWRGR�� �����

³'RVLILFDFLyQ� SDUD� KRUPLJyQ� \� PRUWHURV´��

KWWSV���ZZZ�FDOFXODUWRGR�FRP�FDOFXOR�

DFHUFD�SKS� 

9HQ� 7H� &KRZ�� 3K�� '�� ������ +LGUiXOLFD� GH�

FDQDOHV� $ELHUWRV�� 0F*UDZ� +LO�&RORPELD��

%RJRWi�'�&� 

9tFWRU�� *�� ����� ³6HZHUDJH� -� &KDSWHU�

)LYH´�6RF�� 6HF%HYHULGJH� ,OV� ����� SS�� ���–

�����GRL�����������������������-��� 
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