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0RGHOR�GLQiPLFR
,QWURGXFFLyQ

3DUD� WUDWDU� OD� GLQiPLFD�GH� ORV� URERWV�PDQLSXODGRUHV� HV� SRVLEOH� RSWDU� SRU
HPSOHDU� 0$7/$%� GLUHFWDPHQWH� R� ELHQ� 6LPXOLQN�� 6L� VH� SUHWHQGH� REWHQHU
UHVXOWDGRV�VLPEyOLFRV�\�WUDEDMDU�FRQ�PDWULFHV��UHVXOWDUi�PiV�FRQYHQLHQWH�HO
XVR�GH�0$7/$%��SHUR�HQ�HO�UHVWR�GH�FDVRV�DPERV�HQWRUQRV�UHVXOWDQ�HTXLSD�
UDEOHV�HQ�OR�TXH�VH�UHILHUH�D�OD�IDFLOLGDG�GH�PDQHMR��(Q�2OOHUR�>�@��VH�SURSRU�
FLRQDQ�HMHPSORV�TXH�SHUPLWHQ�DO�OHFWRU�IDPLOLDUL]DUVH�FRQ�DPERV�PRGRV�GH
WUDEDMDU�

3DUD� UHVROYHU� OD� GLQiPLFD� GH� XQ� URERW� VRQ� QHFHVDULRV� XQ� FRQMXQWR� GH
SDUiPHWURV��TXH�KDEUiQ�GH�VHU�LQWURGXFLGRV�HQ�XQD�PDWUL]�VLJXLHQGR�XQ�IRU�
PDWR�TXH�VH�H[SOLFD�HQ�OD�VHFFLyQ�G\Q�GH�HVWH�FDStWXOR��3RU�WDQWR�OR�SULPHUR
TXH�GHEHUi�KDFHU�HO�OHFWRU�VHUi�DFXGLU�D�GLFKD�VHFFLyQ�SDUD�DSUHQGHU�HO�PRGR
HQ�TXH�GHEHUi�LQWURGXFLU�ORV�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�GHO�URERW
SDUD�HO�TXH�TXLHUD�VLPXODU�VX�GLQiPLFD��'LFKRV�SDUiPHWURV�VH�GHEHUiQ�FR�
UUHVSRQGHU�FRQ�OD�QRWDFLyQ�GH�&UDLJ�>�@�

7DPELpQ�VH�KD�FRQWHPSODGR�OD�SRVLELOLGDG�GH�TXH�OD�EDVH�GHO�URERW�VHD�PyYLO�
SRU�OR�TXH�H[LVWHQ�HQWUDGDV�SDUD�ODV�YHORFLGDGHV�DQJXODUHV�\�OLQHDOHV�GH�OD
EDVH�

(VWH�FDStWXOR�KD�VLGR�GLYLGLGR�HQ�WUHV�SDUWHV��XQD�FRQ�OD�GHVFULSFLyQ�GH�ODV
IXQFLRQHV�0$7/$%� GLVSRQLEOHV�� RWUD� FRQ� ORV� EORTXHV� 6LPXOLQN� FRUUHVSRQ�
GLHQWHV� DO� FDVR� GH� EDVH� ILMD�� \� ILQDOPHQWH� XQD� VHFFLyQ� FRQ� ORV� EORTXHV� 6L�
PXOLQN�QHFHVDULRV�SDUD�VLPXODU�OD�GLQiPLFD�GHO�EUD]R�VREUH�XQD�SODWDIRUPD
PyYLO�

,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD

(Q�OD�VLJXLHQWH�WDEOD�VH�UHVXPHQ�ODV�LQVWUXFFLRQHV�TXH�VH�SXHGHQ�HPSOHDU
HQ�UHODFLyQ�FRQ�OD�GLQiPLFD�GH�ORV�EUD]RV�PDQLSXODGRUHV�

7DEOD������,QVWUXFFLRQHV�UHODFLRQDGDV�FRQ�OD�GLQiPLFD�

3URSyVLWR

FRULROLV &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH
&RULROLV

G\Q &RQWHQHU�ORV�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�GHO�PDQLSXOD�
GRU

IG\Q 3HUPLWH�LQWHJUDU�OD�GLQiPLFD�GLUHFWD�SDUD�REWHQHU�ODV�WUD\HFWR�
ULDV�DUWLFXODUHV

IULFWLRQ &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ODV�IULFFLRQHV�VHJ~Q�XQ�FLHUWR
PRGHOR

JUDYLW\ &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�DO�WpUPLQR�JUDYLWDWRULR
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD
LQHUWLD &DOFXODU�OD�PDWUL]�GH�PDVDV�GHO�PDQLSXODGRU

UQH &DOFXODU� HO� PRGHOR� GLQiPLFR� FRPSOHWR� GHO� PDQLSXODGRU� PH�
GLDQWH�HO�PpWRGR�UHFXUVLYR�GH�1HZWRQ�(XOHU
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



0RGHOR�GLQiPLFR FRULROLV
FRULROLV

3URSyVLWR &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV�

6LQWD[LV WDXBF FRULROLV�G\Q�T�TG�

'HVFULSFLyQ 'HYXHOYH� HO� SDU� �YHFWRU� ILOD� WDXBF�� TXH� FRUUHVSRQGH� D� ORV� WpUPLQRV� FHQ�
WUtIXJRV�\�GH�&RULROLV�SDUD�HO�HVWDGR�GHILQLGR�SRU�ORV�YHFWRUHV�ILOD�T�\�TG��TXH
VRQ�UHVSHFWLYDPHQWH�ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV��/D�PDWUL]�G\Q
GHEH�FRQWHQHU�ORV�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�GHO�PDQLSXODGRU�

3DUD�HO�FDVR�HQ�TXH�T�\�TG�VHDQ�PDWULFHV��FDGD�ILOD�HV�LQWHUSUHWDGD�FRPR�XQ
YHFWRU� GH� YDULDEOHV�YHORFLGDGHV� DUWLFXODUHV� \�WDXBF� HV�XQD�PDWUL]� TXH� HQ
FDGD�ILOD�FRQWLHQH�HO�SDU�FRUUHVSRQGLHQWH�

$OJRULWPR 6H� FDOFXOD� D� SDUWLU� GH� ODV� HFXDFLRQHV� GH�1HZWRQ�(XOHU� �IXQFLyQ� UQH�� KD�
FLHQGR�QXODV� ODV�DFHOHUDFLRQHV�DUWLFXODUHV�\� OD�DFHOHUDFLyQ�GH� OD�JUDYHGDG�
REWHQLpQGRVH�SRU�WDQWR� �

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

9HU�WDPELpQ G\Q��JUDYLW\��LQHUWLD��UQH

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

9 T T’,( )
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,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD G\Q
G\Q

3URSyVLWR &RQWHQHU�ORV�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�GHO�PDQLSXODGRU�

'HVFULSFLyQ &DGD�YH]�TXH�VH�TXLHUD�XWLOL]DU�XQD�IXQFLyQ�GH�+(0(52�UHODFLRQDGD�FRQ�OD
GLQiPLFD� VHUi� QHFHVDULR� LQWURGXFLU� HQ� XQD� PDWUL]� ORV� SDUiPHWURV� GH
'HQDYLW�+DUWHQEHUJ�GHO�PDQLSXODGRU��MXQWR�FRQ�FLHUWRV�SDUiPHWURV�GLQiPL�
FRV�� (O�PRGR� GH� LQWURGXFLU� HVWD� LQIRUPDFLyQ� HQ� GLFKD�PDWUL]� �D� OD� TXH� VH
GHQRPLQDUi�JHQpULFDPHQWH�G\Q��HV�HO�VLJXLHQWH�

� +DEUi�XQD�ILOD�SRU�FDGD�HQODFH�TXH�WHQJD�HO�PDQLSXODGRU�

� &DGD�ILOD�WHQGUi�HO�VLJXLHQWH�IRUPDWR�

&ROXPQD 6tPEROR 'HVFULSFLyQ

�

3DUiPHWURV�GH�'HQDYLW�+DUWHQEHUJ�

�

�

� 7LSR�GH�DUWLFXODFLyQ����VL�HV�GH�URWDFLyQ�\���VL�HV
SULVPiWLFD

� PDVD 0DVD�GHO�HQODFH�L

� U[ &HQWUR�GH�PDVDV�GHO�HQODFH�UHVSHFWR�DO�FXDGUR�GH
UHIHUHQFLD�GH�GLFKR�HQODFH� U\

� U]

�� ,[[

(OHPHQWRV�GHO�WHQVRU�GH�LQHUFLD�UHIHULGR�DO�FHQWUR
GH�PDVDV�GHO�HQODFH

�� ,\\

�� ,]]

�� ,[\

�� ,\]

�� ,[]

�� -P ,QHUFLD�GH�OD�DUPDGXUD

�� * 9HORFLGDG�GH�OD�DUWLFXODFLyQ���YHORFLGDG�GHO�HQODFH

�� % )ULFFLyQ�YLVFRVD��UHIHULGD�DO�PRWRU

�� 7F� )ULFFLyQ�GH�&RXORPE��URWDFLyQ�SRVLWLYD���UHIHULGD
DO�PRWRU

�� 7F� )ULFFLyQ�GH�&RXORPE��URWDFLyQ�QHJDWLYD���UHIHULGD
DO�PRWRU
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0RGHOR�GLQiPLFR G\Q
$Vt�SXHV��SDUD�XQ�URERW�FRQ�Q� HQODFHV�� OD�PDWUL]�G\Q� WHQGUtD�GLPHQVLRQHV
Q[���

7RGRV� ORV� iQJXORV� GHEHUiQ� VHU� LQWURGXFLGRV� HQ� UDGLDQHV�� (O� UHVWR� GH
SDUiPHWURV�GH�OD�PDWUL]�SRGUiQ�WHQHU�ODV�XQLGDGHV�TXH�VH�GHVHHQ��VLHPSUH
TXH�VH�VHD�FRKHUHQWH�HQ�HO�XVR�GH�GLFKDV�XQLGDGHV��(V�GHFLU�TXH�VL�VH�LQWUR�
GXFHQ�ODV�PDVDV�HQ�.J�\�ORV�FHQWURV�GH�PDVDV�HQ�PHWURV��DO�HVFULELU�HO�WHQVRU
GH�LQHUFLD�VH�GHEHUi�H[SUHVDU�HQ�.JÃP����

(MHPSORV 9HU�(MHPSORV����������������\�����GH�2OOHUR�>�@�

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD IG\Q
IG\Q

3URSyVLWR 3HUPLWH� LQWHJUDU� OD�GLQiPLFD�GLUHFWD�SDUD�REWHQHU� ODV� WUD\HFWRULDV�DUWLFX�
ODUHV�

6LQWD[LV >W�T�TG@ IG\Q�G\Q�W��W��
>W�T�TG@ IG\Q�G\Q�W��W��JUDY�WRUTIXQ�
>W�T�TG@ IG\Q�G\Q�W��W��JUDY�WRUTIXQ�T��TG��

'HVFULSFLyQ /D�IXQFLyQ�IG\Q�VH�HQFDUJD�GH�LQWHJUDU�ODV�HFXDFLRQHV�GHO�PRYLPLHQWR�GHO
PDQLSXODGRU�HQ�HO�LQWHUYDOR�GH�WLHPSR�TXH�YD�GHVGH�W��D�W���XVDQGR�OD�IXQ�
FLyQ�GH�LQWHJUDFLyQ�RGH���GH�0$7/$%��'HYXHOYH�FRPR�UHVXOWDGR�XQ�YHFWRU
GH�WLHPSR�W��\�GRV�PDWULFHV�T�\�TG��TXH�VH�FRUUHVSRQGHQ�UHVSHFWLYDPHQWH�FRQ
ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV��&DGD�XQD�GH�HVWDV�PDWULFHV� WLHQH
XQD�ILOD�SRU�FDGD�LQVWDQWH�FRQWHQLGR�HQ�HO�YHFWRU�W��\�WDQWDV�FROXPQDV�FRPR
YDULDEOHV�DUWLFXODUHV�KD\D��

(O� SDU� FRQ� HO� TXH� VH� DFW~D� VREUH� HO�PDQLSXODGRU� VH� GHEH� HVSHFLILFDU� PH�
GLDQWH�XQD�IXQFLyQ�

WDX WRUTIXQ�W�[�

GRQGH�W�HV�HO�LQVWDQWH�DFWXDO�\�[ >T�TG@�HV�XQ�YHFWRU�FROXPQD�FRQ��Q�HOH�
PHQWRV�TXH�FRQWLHQH�ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV��'LFKD�IXQFLyQ
GHEH� GHYROYHU� XQ� YHFWRU� ILOD�� 6L� QR� VH� HVSHFLILFD� HO� SDUiPHWUR� WRUTIXQ�
HQWRQFHV�VH�DVXPH�TXH�VH�HVWi�DSOLFDQGR�XQ�SDU�QXOR�DO�PDQLSXODGRU�

7DPELpQ�HV� SRVLEOH� SDVDU� FRPR�SDUiPHWURV�GRV� YHFWRUHV�T�� \�TG�� FRQ� ORV
YDORUHV�LQLFLDOHV�GH�ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV�

$VLPLVPR��HQ�HO�SDUiPHWUR�JUDY��VH�SXHGH�LQWURGXFLU�HO�YHFWRU�DFHOHUDFLyQ
GH� OD� JUDYHGDG� TXH� VXIUH� HO� PDQLSXODGRU�� 6L� QR� VH� LQGLFD� QLQJXQR�� SRU
GHIHFWR�VH�DVXPH�XQD�DFHOHUDFLyQ�GH������P�V��HQ�OD�GLUHFFLyQ�\�VHQWLGR�GHO

YHFWRU� ��HV�GHFLU��JUDY >���������@��

$OJRULWPR (VWD�IXQFLyQ�VH�HQFDUJD�GH�UHVROYHU�HO�VLVWHPD�GH�HFXDFLRQHV�GLIHUHQFLDOHV�

�����
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0RGHOR�GLQiPLFR IG\Q
(O�PRGHOR�GH�IULFFLRQHV�TXH�VH�HPSOHD�HV�HO�TXH�VH�SUHVHQWD�HQ�OD�GHVFULSFLyQ
GH�OD�IXQFLyQ�IULFWLRQ�

(O� YHFWRU� � TXH� DSDUHFH� HQ� OD� HFXDFLyQ� HV� HO� TXH� VH� LQWURGXFH� HQ� HO
SDUiPHWUR�WRUTIXQ�

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

9HU�WDPELpQ G\Q��RGH����UQH

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

τ

��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD IULFWLRQ
IULFWLRQ

3URSyVLWR &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ODV�IULFFLRQHV�VHJ~Q�XQ�FLHUWR�PRGHOR�

6LQWD[LV WDXBI IULFWLRQ�G\Q�TG�

'HVFULSFLyQ 'HYXHOYH� HO� SDU� �YHFWRU� ILOD� WDXBI�� TXH� FRUUHVSRQGH� D� ODV� IULFFLRQHV� TXH
VXIUHQ� ODV�DUWLFXODFLRQHV�SDUD� ODV�YHORFLGDGHV�DUWLFXODUHV� FRQWHQLGDV�HQ�HO
YHFWRU�TG��(Q�OD�PDWUL]�G\Q�HVWiQ�ORV�SDUiPHWURV�QHFHVDULRV�

SDUD�FDOFXODU�ODV�IULFFLRQHV�VHJ~Q�HO�PRGHOR�TXH�VH�LQGLFD�D�FRQWLQXDFLyQ�

$OJRULWPR (O�PRGHOR� GH� IULFFLRQHV� LQFOX\H� WpUPLQRV� FRUUHVSRQGLHQWHV� D� ODV� IULFFLRQHV
YLVFRVD�\�GH�&RXORPE��/RV�SDUiPHWURV�GH�IULFFLyQ��%��7F��\�7F���TXH�VH�LQWUR�
GXFHQ�HQ�OD�PDWUL]�G\Q��HVWiQ�UHIHULGRV�DO�PRWRU��SRU�OR�TXH�SDUD�UHIHULU�ORV
YDORUHV�GH�IULFFLyQ�D�ORV�HQODFHV�HV�QHFHVDULR�WDPELpQ�HO�SDUiPHWUR�GH�UHGXF�
FLyQ�*�

(O�PRGHOR�TXH�VH�HPSOHD�HV�

�����

GRQGH�HO�VXEtQGLFH�L�VH�UHILHUH�D�OD�DUWLFXODFLyQ�L��pVLPD�

9HU�WDPELpQ FRULROLV��G\Q��JUDYLW\��UQH

&ROXPQD 6tPEROR 'HVFULSFLyQ

�� * 9HORFLGDG�GH�OD�DUWLFXODFLyQ���YHORFLGDG�GHO�HQODFH

�� % )ULFFLyQ�YLVFRVD��UHIHULGD�DO�PRWRU

�� 7F� )ULFFLyQ�GH�&RXORPE��URWDFLyQ�SRVLWLYD���UHIHULGD
DO�PRWRU

�� 7F� )ULFFLyQ�GH�&RXORPE��URWDFLyQ�QHJDWLYD���UHIHULGD
DO�PRWRU
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0RGHOR�GLQiPLFR IULFWLRQ
5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD JUDYLW\
JUDYLW\

3URSyVLWR &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�DO�WpUPLQR�JUDYLWDWRULR�

6LQWD[LV WDXBJ JUDYLW\�G\Q�T�
WDXBJ JUDYLW\�G\Q�T�JUDY�

'HVFULSFLyQ 'HYXHOYH�HO�SDU��YHFWRU�ILOD�WDXBJ��TXH�FRUUHVSRQGH�DO�WpUPLQR�JUDYLWDWRULR
SDUD�HO�HVWDGR�GHILQLGR�SRU�HO�YHFWRU�ILOD�T�GH�YDULDEOHV�DUWLFXODUHV��/D�PDWUL]
G\Q�GHEH�FRQWHQHU�ORV�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�GHO�PDQLSXODGRU�

3DUD�HO�FDVR�HQ�TXH�T�VHD�XQD�PDWUL]��FDGD�ILOD�HV�LQWHUSUHWDGD�FRPR�XQ�YHF�
WRU�GH�YDULDEOHV�DUWLFXODUHV�\�HO�UHVXOWDGR��WDXBJ��HV�XQD�PDWUL]�TXH�HQ�FDGD
ILOD�FRQWLHQH�HO�SDU�FRUUHVSRQGLHQWH�

(O�SDUiPHWUR�JUDY�GHEH�FRQWHQHU�HO�YHFWRU�FRQ�OD�DFHOHUDFLyQ�GH�OD�JUDYHGDG
TXH�VXIUH�HO�PDQLSXODGRU��6L�QR� VH� OH�GD�HVWH�SDUiPHWUR�� VH�DVXPH�TXH� OD
DFHOHUDFLyQ�GH�OD�JUDYHGDG�WLHQH�XQ�YDORU�GH������P�V���\�DFW~D�HQ�OD�GLUHF�
FLyQ�\�VHQWLGR�GHO�YHFWRU�� ��HV�GHFLU�JUDY >���������@��

$OJRULWPR 6H� FDOFXOD� D� SDUWLU� GH� ODV� HFXDFLRQHV� GH�1HZWRQ�(XOHU� �IXQFLyQ� UQH�� KD�
FLHQGR� QXODV� ODV� YHORFLGDGHV� \� DFHOHUDFLRQHV� DUWLFXODUHV�� REWHQLpQGRVH� SRU
WDQWR� �

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

9HU�WDPELpQ FRULROLV��G\Q��LQHUWLD��UQH

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

=̂–

* T( )
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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0RGHOR�GLQiPLFR LQHUWLD
LQHUWLD

3URSyVLWR &DOFXODU�OD�PDWUL]�GH�PDVDV�GHO�PDQLSXODGRU�

6LQWD[LV 0 LQHUWLD�G\Q�T�

'HVFULSFLyQ 'HYXHOYH�OD�PDWUL]�GH�PDVDV� �FRUUHVSRQGLHQWH�DO�YHFWRU�ILOD�T�TXH�FRQ�
WLHQH� ODV� SRVLFLRQHV� DUWLFXODUHV�� (Q� OD� PDWUL]� G\Q� HVWiQ� FRQWHQLGRV� ORV
SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV�

3DUD�XQ�PDQLSXODGRU�FRQ�Q�DUWLFXODFLRQHV�OD�PDWUL]�GH�PDVDV�WLHQH�GLPHQ�
VLRQHV�Q[Q�\�HV�VLPpWULFD�

$OJRULWPR 6H� FDOFXOD� D� SDUWLU� GH� ODV� HFXDFLRQHV� GH�1HZWRQ�(XOHU� �IXQFLyQ� UQH�� KD�
FLHQGR�QXODV�ODV�YHORFLGDGHV�DUWLFXODUHV�\�OD�DFHOHUDFLyQ�GH�OD�JUDYHGDG��DO
PLVPR�WLHPSR�TXH�VH�KDFHQ�LJXDO�D�XQR�ODV�DFHOHUDFLRQHV�DUWLFXODUHV�

3UHFDXFLRQHV +D\�TXH�UHFRUGDU�TXH�VL�HQ�OD�PDWUL]�G\Q�DSDUHFHQ�SDUiPHWURV�UHODWLYRV�D�OD
LQHUFLD�GHO�PRWRU��HQWRQFHV�GLFKD�LQHUFLD��UHIHULGD�DO�FXDGUR�GH�UHIHUHQFLD�GHO
HQODFH��DSDUHFHUi�HQ�OD�GLDJRQDO�GH�OD�PDWUL]�0�

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

9HU�WDPELpQ FRULROLV��G\Q��JUDYLW\��UQH

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

0 T( )
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$%�UHODFLRQDGDV�FRQ�OD�GLQiPLFD UQH
UQH

3URSyVLWR &DOFXODU�HO�PRGHOR�GLQiPLFR�FRPSOHWR�GHO�PDQLSXODGRU�PHGLDQWH�HO�PpWRGR
UHFXUVLYR�GH�1HZWRQ�(XOHU�

6LQWD[LV WDX UQH�G\Q�T�TG�TGG�
WDX UQH�G\Q�>T�TG�TGG@�

WDX UQH�G\Q�T�TG�TGG�JUDY�
WDX UQH�G\Q�>T�TG�TGG@�JUDY�

WDX UQH�G\Q�T�TG�TGG�JUDY�IH[W�
WDX UQH�G\Q�>T�TG�TGG@�JUDY�IH[W�

'HVFULSFLyQ /D�IXQFLyQ�UQH�VH�HQFDUJD�GH�FDOFXODU�ODV�HFXDFLRQHV�GHO�PRYLPLHQWR�SDUD
SURSRUFLRQDU�HO�SDU�WRWDO�HQ�IXQFLyQ�GH�OD�SRVLFLyQ��YHORFLGDG�\�DFHOHUDFLyQ
DUWLFXODUHV�

6L�T��TG�\�TGG�VRQ�YHFWRUHV�ILOD��HO�SDU�WDX�HV�XQ�YHFWRU�ILOD��(Q�HO�FDVR�GH�TXH
T��TG�\�TGG�VHDQ�PDWULFHV��FDGD�ILOD�VH�LQWHUSUHWDUi�FRPR�XQ�YHFWRU�GH�SRVL�
FLRQHV�YHORFLGDGHV�DFHOHUDFLRQHV�DUWLFXODUHV�\�HO� UHVXOWDGR�VHUi�XQD�PDWUL]
WDX�HQ�OD�TXH�FDGD�ILOD�WHQGUi�HO�SDU�FRUUHVSRQGLHQWH�

(O� YHFWRU� DFHOHUDFLyQ� GH� OD� JUDYHGDG� GHVHDGR� VH� OH� SXHGH� SDVDU� HQ� HO
SDUiPHWUR�JUDY��6L�QR�VH�OH�GD�HVWH�SDUiPHWUR��VH�WRPD�SRU�GHIHFWR�XQD�DFH�
OHUDFLyQ�GH� �����P�V�� HQ� OD� GLUHFFLyQ� \� VHQWLGR� GHO� YHFWRU� � �HV� GHFLU�� VH
DVXPH�TXH�JUDY >���������@��

7DPELpQ� HV� SRVLEOH� HVSHFLILFDU� XQD� IXHU]D�PRPHQWR� H[WHUQR� DFWXDQGR� DO
ILQDO�GHO�PDQLSXODGRU�PHGLDQWH�XQ�YHFWRU�GH���HOHPHQWRV�IH[W >)[�)\�)]
0[�0\�0]@�H[SUHVDGR�HQ�HO�VLVWHPD�GH�UHIHUHQFLD�GHO�HIHFWRU�ILQDO�

(O�SDU�WRWDO�TXH�GHYXHOYH�OD�IXQFLyQ�WDPELpQ�FRQWLHQH�WpUPLQRV�GHELGRV�D�OD
LQHUFLD� GH� OD� DUPDGXUD� \� D� ODV� IULFFLRQHV�� 'LFKRV� WpUPLQRV� VH� FDOFXODQ� D
SDUWLU� GH� FLHUWRV� SDUiPHWURV� GH� OD�PDWUL]�G\Q�PHGLDQWH� HO�PRGHOR� TXH� VH
SUHVHQWD�HQ�OD�GHVFULSFLyQ��GH�OD�IXQFLyQ�IULFWLRQ�

$OJRULWPR &DOFXOD�HO�SDU�

�����
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0RGHOR�GLQiPLFR UQH
GRQGH�

� �HV�OD�PDWUL]�GH�PDVDV�

� �HV�HO�WpUPLQR�JUDYLWDWRULR�

� �HV�HO�WpUPLQR�TXH�LQFOX\H�ODV�IULFFLRQHV�YLVFRVD�\�GH�&RULROLV��VHJ~Q
HO�PRGHOR�TXH�VH�PXHVWUD�HQ�OD�GHVFULSFLyQ�GH�OD�IXQFLyQ�IULFWLRQ�

� �VH�FRUUHVSRQGH�FRQ�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV�

� �LQFOX\H�DTXHOORV�WpUPLQRV�TXH�DSDUHFHQ�VL�KD\�XQ�YHFWRU�GH�IXHU]D�

PRPHQWR� H[WHUQR� GLVWLQWR� GHO� YHFWRU� QXOR� DSOLFDGR� VREUH� HO� ILQDO� GHO
PDQLSXODGRU�

(MHPSORV 9HU�(MHPSORV�����\�����GH�2OOHUR�>�@�

9HU�WDPELpQ FRULROLV��G\Q��JUDYLW\��LQHUWLD

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

&UDLJ��-�-���,QWURGXFWLRQ�WR�URERWLFV��$GGLVRQ�:HVOH\��VHJXQGD�HG��������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
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'LQiPLFD�HQ�6LPXOLQN�GH�PDQLSXODGRUHV�FRQ�EDVH�ILMD
'LQiPLFD�HQ�6LPXOLQN�GH�PDQLSXODGRUHV�FRQ�EDVH�ILMD

(Q�ODV�VLJXLHQWHV�SiJLQDV�VH�GHVFULEHQ�ORV�EORTXHV�GH�6LPXOLQN�TXH�FRUUHV�
SRQGHQ�DO�PRGHOR�GLQiPLFR�GH�XQ�URERW�PDQLSXODGRU�FRQ�EDVH�ILMD��$O�SXOVDU
VREUH�HVRV�EORTXHV�VH�VROLFLWD�OD�LQWURGXFFLyQ�GH�XQD�VHULH�GH�SDUiPHWURV��(Q
FDVL� WRGRV� ORV� EORTXHV� VH� VROLFLWD� OD� PDWUL]� GH� SDUiPHWURV� FLQHPiWLFRV� \
GLQiPLFRV��TXH�HV�DTXHOOD�FX\R�IRUPDWR�VH�GHVFULELy�HQ�HO�DSDUWDGR�G\Q�GH�OD
VHFFLyQ�DQWHULRU�

(O�FRQMXQWR�GH�EORTXHV�GLVSRQLEOHV�HV�HO�VLJXLHQWH�

\�VH�GHVFULEHQ�D�FRQWLQXDFLyQ�
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



0RGHOR�GLQiPLFR ,QYHUVD�GH�OD�PDWUL]�GH�PDVDV
,QYHUVD�GH�OD�PDWUL]�GH�PDVDV

3URSyVLWR &DOFXODU�HO�SURGXFWR�GH� OD� LQYHUVD�GH� OD�PDWUL]�GH�PDVDV�GHO�PDQLSXODGRU
SRU�XQ�YHFWRU�FROXPQD��In��TXH�VH�OH�SDVD�FRPR�HQWUDGD�

'HVFULSFLyQ (VWH�EORTXH�VH�HQFDUJD�GH�REWHQHU�HO�UHVXOWDGR�GHO�SURGXFWR�

�����

GRQGH�In�HV�XQ�YHFWRU�FROXPQD�FXDOTXLHUD�TXH�VH�OH�GD�FRPR�HQWUDGD��/D�RWUD
HQWUDGD�GHO�EORTXH�HV�HYLGHQWHPHQWH�XQ�YHFWRU�FROXPQD�FRQ�ODV�SRVLFLRQHV
DUWLFXODUHV��$�OD�VDOLGD��HO�UHVXOWDGR�HV�XQ�YHFWRU�FROXPQD�WDPELpQ�

3DUiPHWURV

(MHPSORV 9HU�(MHPSORV�����\�����GH�2OOHUR�>�@�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

0 1– T( ) ,Q⋅

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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'LQiPLFD�HQ�6LPXOLQN�GH�PDQLSXODGRUHV�FRQ�EDVH�ILMD 0RGHOR�GH�IULFFLRQHV
0RGHOR�GH�IULFFLRQHV

3URSyVLWR &DOFXODU�HO�SDU� FRUUHVSRQGLHQWH�D� ODV� IULFFLRQHV�YLVFRVD�\�GH�&RXORPE�HP�
SOHDQGR�FLHUWR�PRGHOR�SDUD�ODV�PLVPDV�

'HVFULSFLyQ 'HYXHOYH�HO�SDU� �YHFWRU�FROXPQD� tau_f��TXH�FRQWLHQH� ODV� IULFFLRQHV�D�SDUWLU
GHO�YHFWRU�FROXPQD�GH�YHORFLGDGHV�DUWLFXODUHV��q’��TXH�VH�OH�SDVH��

(O�PRGHOR�TXH�VH�HPSOHD�HV�

�����

GRQGH�HO�VXEtQGLFH�L�VH�UHILHUH�D�OD�DUWLFXODFLyQ�L��pVLPD��/RV�SDUiPHWURV�TXH
DSDUHFHQ�HQ�HVWH�PRGHOR�VH�GHWDOODQ�D�FRQWLQXDFLyQ�

3DUiPHWURV 7RGRV�ORV�SDUiPHWURV�TXH�VH�VROLFLWDQ�HQ�HO�FXDGUR�GH�GLiORJR�TXH�VH�PXHVWUD
D�FRQWLQXDFLyQ�VRQ�YHFWRUHV�FRQ�XQ�Q~PHUR�GH�HOHPHQWRV�LJXDO�DO�Q~PHUR�GH
DUWLFXODFLRQHV�GHO�PDQLSXODGRU�

&DGD�HOHPHQWR�GH�GLFKRV�YHFWRUHV�KDFH�UHIHUHQFLD�D�OD�FRUUHVSRQGLHQWH�DUWL�
FXODFLyQ�GHO�PDQLSXODGRU��$Vt�SRU�HMHPSOR��HO�VHJXQGR�HOHPHQWR�GHO�YHFWRU�GH
IULFFLRQHV� YLVFRVDV�� HV� OD� IULFFLyQ� YLVFRVD� GH� OD� VHJXQGD� DUWLFXODFLyQ� GHO
PDQLSXODGRU�

/RV� SDUiPHWURV� GH� IULFFLyQ� KDQ� GH� HVWDU� UHIHULGRV� DO�PRWRU�� SRU� OR� TXH� HO
FXDGUR�GH�GLiORJR�VROLFLWD�WDPELpQ�HO�SDUiPHWUR�GH�UHGXFFLyQ�*�FRQ�OD�ILQD�
OLGDG�GH�SRGHU�UHIHULU�ORV�YDORUHV�GH�IULFFLyQ�D�ORV�HQODFHV�
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0RGHOR�GLQiPLFR 0RGHOR�GH�IULFFLRQHV
(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

*�HV�YHORFLGDG�GH�OD�DUWLFXODFLyQ�YHORFLGDG�GHO
HQODFH

6RQ�ORV�HOHPHQWRV������GHO�PRGHOR

6RQ�ORV�HOHPHQWRV�������GHO�PRGHOR

6RQ�ORV�HOHPHQWRV������GHO�PRGHOR
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'LQiPLFD�HQ�6LPXOLQN�GH�PDQLSXODGRUHV�FRQ�EDVH�ILMD 3DU�WRWDO
3DU�WRWDO

3URSyVLWR &DOFXODU�HO�PRGHOR�GLQiPLFR�FRPSOHWR�GHO�PDQLSXODGRU�PHGLDQWH�HO�PpWRGR
UHFXUVLYR�GH�1HZWRQ�(XOHU�

'HVFULSFLyQ (O�EORTXH�VH�HQFDUJD�GH�FDOFXODU�ODV�HFXDFLRQHV�GHO�PRYLPLHQWR�SDUD�SURSRU�
FLRQDU�HO�SDU�WRWDO��YHFWRU�FROXPQD��HQ�IXQFLyQ�GH�ODV�SRVLFLRQHV��YHORFLGDGHV
\�DFHOHUDFLRQHV�DUWLFXODUHV�TXH�VH�LQWURGXFHQ�PHGLDQWH�ORV�YHFWRUHV�FROXPQD
q��q’�\�q’’��$VLPLVPR�VH�SXHGH�LQWURGXFLU�XQ�YHFWRU�FROXPQD��fext���TXH�SHU�
PLWH� HVSHFLILFDU� XQD� IXHU]D�PRPHQWR� H[WHUQR� DFWXDQGR� VREUH� HO� ILQDO� GHO
PDQLSXODGRU��'LFKR�YHFWRU�WHQGUi�VHLV�HOHPHQWRV�\�VHUi�GH�OD�IRUPD�>)[�)\
)]�0[�0\�0]@·��H[SUHVDGR�HQ�HO�VLVWHPD�GH�UHIHUHQFLD�GHO�HIHFWRU�ILQDO���

(O�SDU�YLHQH�GDGR�SRU�

�����

GRQGH�

� �HV�OD�PDWUL]�GH�PDVDV�

� �HV�HO�WpUPLQR�JUDYLWDWRULR�

� �HV�HO�WpUPLQR�TXH�LQFOX\H�ODV�IULFFLRQHV�YLVFRVD�\�GH�&RULROLV��VHJ~Q
HO�VLJXLHQWH�PRGHOR�

�����

� �VH�FRUUHVSRQGH�FRQ�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV�

� �LQFOX\H�DTXHOORV�WpUPLQRV�TXH�DSDUHFHQ�VL�KD\�XQ�YHFWRU�GH�IXHU]D�
PRPHQWR� H[WHUQR� GLVWLQWR� GHO� YHFWRU� QXOR� DSOLFDGR� VREUH� HO� ILQDO� GHO
PDQLSXODGRU�
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0RGHOR�GLQiPLFR 3DU�WRWDO
3DUiPHWURV

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR G\Q.

6H�LQWURGXFLUtD�>���������@�SDUD�HO�FDVR�HQ�TXH
OD�DFHOHUDFLyQ��IXHUD�HQ�OD�GLUHFFLyQ�\��VHQWLGR
GHO�YHFWRU�������=̂–
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



'LQiPLFD�HQ�6LPXOLQN�GH�PDQLSXODGRUHV�FRQ�EDVH�ILMD 7pUPLQR�GH�OD�PDWUL]�GH�PDVDV
7pUPLQR�GH�OD�PDWUL]�GH�PDVDV

3URSyVLWR &DOFXODU�HO�SDU�DVRFLDGR�D�OD�PDWUL]�GH�PDVDV�

'HVFULSFLyQ &DOFXOD�HO�SURGXFWR�GH�OD�PDWUL]�GH�PDVDV�SRU�HO�YHFWRU�GH�HQWUDGD�In��(Q�OD
RWUD�HQWUDGD�KD\�TXH� LQWURGXFLU�HO�YHFWRU�GH�SRVLFLRQHV�DUWLFXODUHV�q��6L�HO
YHFWRU� In� HV�HO�YHFWRU�GH�DFHOHUDFLRQHV�DUWLFXODUHV��HQWRQFHV�D� OD�VDOLGD�GHO
EORTXH�VH�WLHQH�HO�SDU�DVRFLDGR�D�OD�PDWUL]�GH�PDVDV��

�����

3DUD�XQ�PDQLSXODGRU�FRQ�Q�DUWLFXODFLRQHV�OD�PDWUL]�GH�PDVDV�WLHQH�GLPHQ�
VLRQHV�Q[Q�\�HV�VLPpWULFD�

+D\�TXH�UHFRUGDU�TXH�VL�VH�LQWURGXFHQ�SDUiPHWURV�GLQiPLFRV�UHODWLYRV�D�OD
LQHUFLD�GHO�PRWRU��HQWRQFHV�GLFKD�LQHUFLD��UHIHULGD�DO�FXDGUR�GH�UHIHUHQFLD�GHO
HQODFH��DSDUHFHUi�HQ�OD�GLDJRQDO�GH�OD�PDWUL]�0�

3DUiPHWURV

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

0 T( ) T’’⋅

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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0RGHOR�GLQiPLFR 7pUPLQRV�FHQWUtJXIRV�\�GH�&RULROLV
7pUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV

3URSyVLWR &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV�

'HVFULSFLyQ 'HYXHOYH�XQ�YHFWRU�FROXPQD�FRQ�HO�SDU�TXH�FRUUHVSRQGH�D�ORV�WpUPLQRV�FHQ�
WUtIXJRV�\�GH�&RULROLV�SDUD�HO�HVWDGR�GHILQLGR�SRU�ORV�YHFWRUHV�FROXPQD�q�\�q’�
TXH�VRQ�UHVSHFWLYDPHQWH�ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV�

3DUiPHWURV

(MHPSORV 9HU�(MHPSORV�����\�����GH�2OOHUR�>�@�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
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