
/2&$/,=$&,Ï1�'(�)$//$6�(1�9,*$6�
'(�)81'$&,21�(/$67,&$�

&ODXGLR�-��2UEDQLFKD�E��1pVWRU�)��2UWHJDD��6DQGUD�,� 5REOHVD
D�'HSDUWDPHQWR�GH�,QJHQLHUtD
8QLYHUVLGDG�1DFLRQDO�GHO�6XU

$Y��$OHP�����
�����%DKtD�%ODQFD��$UJHQWLQD�QIRUWHJD#FULED�HGX�DU�

E %HFDULR�&21,&(7

3DODEUDV�&ODYHV��9LJDV�GH�)XQGDFLyQ��'HWHFFLyQ�GH�)DOODV��+RUPLJyQ�$UPDGR��
5HVXPHQ� /DV� IXQGDFLRQHV� GH� ODV� HVWUXFWXUDV� FXPSOHQ� XQ� SDSHO� PX\� LPSRUWDQWH�� TXH�
FRQGLFLRQD� DO� FRPSRUWDPLHQWR� PHFiQLFR� GHO� UHVWR� GH� OD� REUD�� ([LVWHQ� WLSRORJtDV� TXH� VH�
HQFXHQWUDQ�DPSOLDPHQWH�HVWXGLDGDV��PLHQWUDV�TXH�SDUD�HO�DQiOLVLV�GH�RWUDV�VH�UHFXUUH�DO�HPSOHR�
GH�KLSyWHVLV�VLPSOLILFDWLYDV��TXH�QR�VLHPSUH�SRVHHQ�XQD�DGHFXDGD�SUHFLVLyQ��
&RQ� HO� WUDQFXUVR� GHO� WLHPSR� ODV� IXQGDFLRQHV� SXHGHQ� GHWHULRUDUVH� GHELGR� DO� VXUJLPLHQWR� GH�
VREUHFDUJDV�R�DVHQWDPLHQWRV�QR�SUHYLVWRV��DSDUHFLHQGR�ILVXUDV�HQ�HO�KRUPLJyQ�TXH�GLVPLQX\HQ�
OD�VHFFLRQ�~WLO�GH�ODV�PLVPDV��GHJUDGDFLRQ�TXH�VH�SXHGH�DFHQWXDU�FRQ�HO�WUDQVFXUULU�GHO�WLHPSR��
(VWDV� ILVXUDV SURGXFHQ� FDPELRV� HQ� HO� FRPSRUWDPLHQWR� HVWiWLFR� \� GLQiPLFR� GH� OD� IXQGDFLyQ�
DIHFWDGD��(Q�OD�PD\RUtD�GH�ODV�HVWUXFWXUDV�HV�UHODWLYDPHQWH�IiFLO�UHDOL]DU�XQD�LQVSHFFLyQ�YLVXDO��
FRQ�HO�ILQ�GH�HYDOXDU�VX�HVWDGR��SHUR�HQ�HO�FDVR�GH�ODV�IXQGDFLRQHV��HV�GLILFXOWRVR�VX DFFHVR��
(Q� HVWH� WUDEDMR� VH�GHVDUUROODUiQ� WpFQLFDV�SDUD� OD�GHWHFFLyQ�� ORFDOL]DFLyQ�\� FXDQWLILFDFLyQ�GHO�
GDxR�� XWLOL]DQGR�PRGHORV� QXPpULFRV�� UHVXHOWRV� FRQ� HO� HPSOHR�GHO�0pWRGR�GH� ORV�(OHPHQWRV�
)LQLWRV�� (Q� HVWH� HVWXGLR� VH� XWLOL]DUiQ� GLVWLQWRV� SDUiPHWURV� HVWiWLFRV�� WDOHV� FRPR�
'HVSOD]DPLHQWRV�9HUWLFDOHV��'LIHUHQFLD� HQWUH�'HVSOD]DPLHQWRV�9HUWLFDOHV� \�&XUYDWXUD� GH� OD�
(OiVWLFD�� FRQ� HO� ILQ�GH� HYDOXDU� FXDO�GH� HOORV� UHSUHVHQWD�GH� IRUPD�PiV�SUHFLVD� OD�GHWHFFLyQ�\�
ORFDOL]DFLyQ�GHO�GDxR��
3DUD� OD� GHWHFFLyQ� \� ORFDOL]DFLyQ� GHO� GDxR� VH� SUHVHQWDUiQ� GRV� WpFQLFDV�� /D� SULPHUD� HVWi�
UHODFLRQDGD� FRQ� OD� YDULDFLyQ� GH� OD� IOH[LELOLGDG� GH� OD� HVWUXFWXUD� GDxDGD�� WRPDQGR� FRPR�
UHIHUHQFLD�OD�PLVPD�HVWUXFWXUD�VLQ�DIHFWDFLyQ��/D�VHJXQGD�WpFQLFD�VH�EDVD�HQ�OD�YDULDFLyQ�GH�OD�
FXUYDWXUD�GH�OD�GHIRUPDGD��OD�FXDO�VH�REWLHQH�PHGLDQWH�HO�0pWRGR�GH�ODV�'LIHUHQFLDV�)LQLWDV��
/RV� DQiOLVLV� VH� UHDOL]DUiQ� HQ� YLJDV� GH� IXQGDFLyQ� HOiVWLFD�� DGRSWDQGR� XQD� UHDFFLyQ� GH� OD�
VXEUDVDQWH��FX\D�PDJQLWXG�YDULD�OLQHDOPHQWH�FRQ�OD�GHIRUPDFLyQ�GHO�WHUUHQR��
(V� LQWHUHVDQWH GHVWDFDU�TXH� ORV� WLSRV GH� WpFQLFDV�TXH� VH� HPSOHDURQ�SHUPLWHQ�� HQ� OD�SUiFWLFD��
KDFHU� VHJXLPLHQWRV� GH� HVWUXFWXUDV� GH� IXQGDFLyQ� PHGLDQWH�� HQVD\RV� QR� GHVWUXFWLYRV�� SDUD��
HYDOXDU�VX�&DSDFLGDG�GH�&DUJD�5HVLGXDO�
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8QD�HVWUXFWXUD� VH�SXHGH�GDxDU�SRU�GLYHUVDV�FDXVDV��VREUHFDUJDV�DFFLGHQWDOHV�TXH�H[FHGDQ�

DTXHOODV�SDUD�ODV�FXDOHV�IXH�GLVHxDGD��SRU�HO�FDPELR�R�GHWHULRUR�GH�VXV�SURSLHGDGHV�ItVLFDV�R�
PHFiQLFDV�HQ�HO�WUDQVFXUULU�GHO�WLHPSR��SRU�OD�LQIOXHQFLD�GHO�PHGLR�DPELHQWH��HQWUH�RWUDV��&RQ�
HO�ILQ�GH�UHDOL]DU�OD�GHWHFFLyQ�WHPSUDQD�GH�ORV�GDxRV�HVWUXFWXUDOHV��PXFKRV�LQYHVWLJDGRUHV�KDQ�
GHVDUUROODGR�PpWRGRV�GH�HYDOXDFLyQ�SDUD�FRQRFHU�OD�FRQGLFLyQ�GH�ORV�HOHPHQWRV��/D�GHWHFFLyQ�
GH�GDxR��VH�SXHGH�HIHFWXDU�PHGLDQWH�PpWRGRV�GH�DXVFXOWDFLyQ�EDVDGRV�HQ�HQVD\RV�GHVWUXFWLYRV�
\�QR�GHVWUXFWLYRV�

([LVWH� LQWHUpV� HQ� GLVSRQHU� GH� WpFQLFDV� TXH� SHUPLWDQ� KDFHU� XQ� VHJXLPLHQWR� FRQWLQXR� GHO�
HVWDGR�GH� ODV�HVWUXFWXUDV��(QWUH� ORV�PpWRGRV�QR�GHVWUXFWLYRV��HVWiQ�DTXHOORV�TXH�VH�EDVDQ�HQ�
HVWDEOHFHU�HO�FDPELR�GH�OD�UHVSXHVWD�GLQiPLFD�GH OD�HVWUXFWXUD��(VWRV�~OWLPRV�PpWRGRV�KDQ�VLGR�
WUDWDGRV� SRU� GLIHUHQWHV� LQYHVWLJDGRUHV�� JHQHUiQGRVH� XQ� QXPHUR� LPSRUWDQWH� GH� SXEOLFDFLRQHV�
�3��5L]RV�������$��'LPDJRUDV��������2��6DODZX��������;��<DQJ�HW�DO���������-��.LP�DQG�1��
6WXEEV��������*��2ZRODEL��HW�DO���������

&RPSDUDWLYDPHQWH�� H[LVWHQ� SRFRV� WUDEDMRV� VREUH� LGHQWLILFDFLyQ� GH� GDxR�� EDVDGR� HQ� OD�
UHVSXHVWD�HVWiWLFD�GH�XQD�HVWUXFWXUD��-��&KRX�DQG�-��*KDERXVVL���������,��&KRL�HW��DO��������'��
0DLW\�DQG�$��6DKD��������6��6XUHVK�HW��DO���������7��6DLQ�&KDQGUD DQG�-��0��.LVKHQ���������6��
&DGGHPL�DQG�$��0RUDVVL��������)��-LDQJ�HW�DO���������

6H� GHEH� WHQHU� SUHVHQWH� TXH� XQD� HVWUXFWXUD� FRQ� GDxR� SLHUGH� ULJLGH]�� OR� TXH� LQGXFH� D�
YDULDFLRQHV�HQ�DPEDV�UHVSXHVWDV��GLQiPLFD�\�HVWiWLFD��(Q�HO�FDVR�GH�OD�UHVSXHVWD�GLQiPLFD� OR�
TXH�VH�PLGH�HV�OD�YDULDFLyQ�HQ�)UHFXHQFLDV��0RGRV�\�5HVSXHVWD�HQ�)UHFXHQFLDV��HQ�WDQWR�TXH�
HQ� HO� FDVR� GH� OD� UHVSXHVWD� HVWiWLFD�� VH� PLGHQ� ODV� YDULDFLRQHV� HQ� ORV� 'HVSOD]DPLHQWRV�
9HUWLFDOHV�� ODV� 'HIRUPDFLRQHV�� HWF�� 'HSHQGLHQGR� GH� OD� HVWUXFWXUD� TXH� VH� DQDOL]D� \� GHO�
HTXLSDPLHQWR�GLVSRQLEOH�SDUD� UHDOL]DU� ODV�PHGLFLRQHV� LQ�VLWX�� UHVXOWD�PiV�FRQYHQLHQWH�XQR�X
RWUR� PpWRGR� \� HQ� DOJXQRV� FDVRV� DPERV�� XVDGRV� HQ� IRUPD� FRPSOHPHQWDULD �)�� -LDQJ� HW� DO���
������

6H� GHEH� PHQFLRQDU� TXH�� XQ� DOJRULWPR� SDUD� OD� GHWHFFLyQ� GH� GDxR� LQFOX\H� FXDWUR� HWDSDV�
GLIHUHQWHV�GHO�DQiOLVLV��OD�GHWHFFLyQ�GH�OD�SUHVHQFLD�GH�GDxR��OD�ORFDOL]DFLyQ��OD�FXDQWLILFDFLyQ�\�
SRU�~OWLPR�� OD�SUHGLFFLyQ�GH�OD�9LGD�\�R�5HVLVWHQFLD�5HVLGXDO��&DSDFLGDG�3RUWDQWH�5HVLGXDO��
GH�OD�HVWUXFWXUD�DIHFWDGD�

(Q� HVWH� WUDEDMR�� VH� SUHVHQWD� OD� DSOLFDFLyQ� GH� XQD� PHWRGRORJtD� QR� GHVWUXFWLYD� SDUD� OD�
GHWHFFLyQ�GH�GDxR��EDVDGD�HQ�OD�UHVSXHVWD�HVWiWLFD��'HVSOD]DPLHQWRV�9HUWLFDOHV�\�&XUYDWXUDV�
GH� OD�(OiVWLFD��GH� HVWUXFWXUDV�GH� IXQGDFLyQ� UHDOL]DGDV� HQ�KRUPLJyQ�DUPDGR�� WUDEDMiQGRVH�HQ�
ODV�WUHV�SULPHUDV�HWDSDV��GHWHFFLyQ��ORFDOL]DFLyQ�\�FXDQWLILFDFLyQ�GHO�GDxR�HVWUXFWXUDO��

(V�LQWHUHVDQWH�GHVWDFDU�TXH�HQ�ODV�(VWUXFWXUDV�GH�)XQGDFLyQ�HV�GLILFXOWRVD�OD�GHWHFFLyQ�GH�
SDWRORJtDV� GHELGR� D� TXH� VH� HQFXHQWUDQ� FXELHUWDV� SRU� VXHOR�� 3RU� HVWH� PRWLYR� WDPELpQ� HV�
FRPSOLFDGD�OD�PHGLFLyQ�GHO�FRPSRUWDPLHQWR�PHFiQLFR�GH�ORV�PLVPRV��LQYHVWLJiQGRVH�HQ�HVWH�
WUDEDMR� OD� SRVLELOLGDG� GH� UHDOL]DU� OD� GHWHFFLyQ� GH� IDOODV� PLGLHQGR� ORV� 'HVSOD]DPLHQWRV�
9HUWLFDOHV�HQ�OD�SDUWH�VXSHULRU�GH�OD�YLJD�R�GH�OD�SODFD���
� '(7(&&,Ï1��/2&$/,=$&,Ï1�<�&8$17,),&$&,Ï1�'(�'$f2

&RPR�VH�PHQFLRQy�HQ�OD�LQWURGXFFLyQ��XQD�HVWUXFWXUD�GDxDGD�SUHVHQWD�XQD�ULJLGH]�UHODWLYD�
PHQRU�TXH�OD�PLVPD�VLQ�GDxR��(VWR�VH�HYLGHQFLD�HQ�OD�UHVSXHVWD�HVWiWLFD��HV�GHFLU�PHGLDQWH�ORV�
'HVSOD]DPLHQWRV� 9HUWLFDOHV� \� ODV� 'HIRUPDFLRQHV� SURGXFLGDV�� SRU� OD� DFFLyQ� GH� ODV� FDUJDV�
DFWXDQWHV���

/RV�'HVSOD]DPLHQWRV�9HUWLFDOHV�\�ODV�'HIRUPDFLRQHV�GH�XQD�HVWUXFWXUD�VRQ�IXQFLRQHV�GH�VX�
JHRPHWUtD��GH�ODV�SURSLHGDGHV�GHO�PDWHULDO�\�GH�ODV�FDUJDV�H[WHUQDV��(O�GDxR�SXHGH�SUHVHQWDUVH�
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FRPR�XQ�FDPELR� HQ� ODV�SURSLHGDGHV�GHO�PDWHULDO� R�ELHQ�XQD� DOWHUDFLyQ� HQ�VX�JHRPHWUtD��(Q�
HVWH� WUDEDMR�� HO� GDxR� VH� PRGHOD� FRPR� XQD� ILVXUD� GLVFUHWD�� TXH� DOWHUD� OD� JHRPHWUtD� \� PiV�
HVSHFtILFDPHQWH��HO�0RPHQWR�GH�,QHUFLD�GH�OD�]RQD�DIHFWDGD�

(Q� HVWH� WUDEDMR� VRQ� FRPSDUDGRV� GRV� PpWRGRV� GH� GHWHFFLyQ� \� ORFDOL]DFLyQ� GH� GDxR� HQ�
HVWUXFWXUDV�� EDVDGRV� HQ� HO� DQiOLVLV� GH� VX� UHVSXHVWD� HVWiWLFD��$GHPiV�� VH� SUHVHQWD� XQ�PpWRGR�
TXH� SHUPLWH� HVWLPDU� OD� FXDQWLILFDFLyQ� GHO� GDxR�� TXH� QR� SURYHH� XQD� VROXFLyQ� H[SOtFLWD� DO�
SUREOHPD�LQYHUVR��GHELGR�D�TXH�HVWi�EDVDGD�HQ�HO�XVR�GH�PpWRGRV�QXPpULFRV�
6H� UHDOL]R� XQ�PRGHOR�� UHSUHVHQWDWLYR� GH� OD� HVWUXFWXUD� FRQ� \� VLQ� GDxR�� TXH� FRQVLVWLy� HQ� XQD�
9LJD�GH�)XQGDFLyQ�VREUH�XQ�WHUUHQR�HOiVWLFR�� WLSR�:LQNOHU��6H�DQDOL]y�PHGLDQWH�XQ�VRIWZDUH�
TXH� HPSOHD� HO� 0pWRGR� GH� ORV� (OHPHQWRV� )LQLWRV�� FRPHUFLDOPHQWH� FRQRFLGR� FRPR� $OJRU��
�$OJRU��� 3URIHVVLRQDO� 0HFK�9(�� ������� REWHQLpQGRVH� ORV� YDORUHV� GH� 'HVSOD]DPLHQWRV�
9HUWLFDOHV�\�'HIRUPDFLRQHV�HQ�GLVWLQWRV�SXQWRV��6H�GHEH�WHQHU�SUHVHQWH�TXH�ORV�YDORUHV�GH�ORV�
'HVSOD]DPLHQWRV� 9HUWLFDOHV� \� 'HIRUPDFLRQHV� WDPELpQ� VH� SXHGHQ� REWHQHUVH� HQ� IRUPD�
H[SHULPHQWDO��\D�VHD�PHGLGRV�HQ�OD�HVWUXFWXUD�UHDO�R�ELHQ�HQ�XQ�PRGHOR�ItVLFR�D�HVFDOD�
��� 0RGHODFLyQ�QXPpULFD

(Q�ODV�)LJXUDV���VH�PXHVWUD�XQ�HMHPSOR�GH�ORV�PRGHORV�XWLOL]DGRV�HQ�HVWH�WUDEDMR�FRQ�VXV�
GLPHQVLRQHV��/D�)LJXUD���FRUUHVSRQGH�D�XQD�9LJD�GH�)XQGDFLyQ��GRQGH�VH�FRORFy�XQD�ILVXUD�
VREUH�OD�YLJD�D�XQD�GLVWDQFLD�[�GHO�H[WUHPR�L]TXLHUGR�\�RWUD�HQ�OD�SODFD�D�XQD�GLVWDQFLD�[��GHO�
H[WUHPR�L]TXLHUGR��(Q�OD�)LJXUD���VH�DSUHFLD�OD�GHQVLILFDFLyQ�GH�OD�PDOOD�HQ�OD�]RQD�GH�ILVXUDV�
HQ� OD� YLJD�� HV� LQWHUHVDQWH�GHVWDFDU�TXH� OD�GHQVLILFDFLyQ�GH� OD�PDOOD� HQ� OD�SODFD� HV� VLPLODU� DO�
REVHUYDGR�HQ�OD�)LJXUD����(VWRV�PRGHORV�IXHURQ�DQDOL]DGRV�FRQVLGHUDQGR�HOHPHQWRV�WLSR�3ODWH�
� 6KHOO�� 6H� GLVHxR� XQD�PDOOD� GH�HOHPHQWRV� UHFWDQJXODUHV�� FRQ� QRGRV� HQ� VXV� YpUWLFHV� \� HQ� OD�
]RQD�GH�ODV�ILVXUDV�VH�OD�GHQVLILFR��HPSOHiQGRVH�HOHPHQWRV�WULDQJXODUHV��(O�FDPELR�GH�ULJLGH]��
GHELGR�DO�GDxR��IXH�PRGHODGR�PHGLDQWH�OD�LQFRUSRUDFLyQ�GH�XQD�ILVXUD�GLVFUHWD��
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(O� PDWHULDO� TXH� VH� PRGHOy� �+RUPLJyQ� $UPDGR�� VH� FRQVLGHUy� KRPRJpQHR�� FRQWLQXR� H�
LVyWURSR�� ODV�SURSLHGDGHV�TXH�VH�DGRSWDURQ�VRQ��(� ����� ���� >1�P�@��P  ������\�U  ������
>.J�P�@�� /DV� FDUJDV� VRQ� WLSR� FRQFHQWUDGD� HQ� ORV� QXGRV� FX\R� YDORU� HV� GH� )�  � ������ 1��
VLPXODQGR�OD�GHVFDUJD�GH�XQD�FROXPQD��HO�YDORU�GHO�&RHILFLHQWH�GH�5HDFFLyQ�GHO�7HUUHQR��N��
HV�GH���������1�P��

)LJXUD����'HWDOOH�GH�PDOOD�HQ�OD�ILVXUD�GH�YLJD�

�������'HWHUPLQDFLyQ�GH�OD�SUHVHQFLD�GH�GDxR�HQ�HVWUXFWXUDV
3DUD�OD�GHWHUPLQDFLyQ�GH�OD�SUHVHQFLD�GH�GDxR��VH�UHDOL]D�OD�FRPSDUDFLyQ�GH�ORV�YDORUHV�GH�

ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��FRUUHVSRQGLHQWHV�D�OD�HVWUXFWXUD�FRQ�\�VLQ�GDxR��HPSOHiQGRVH�
HVWD�YDULDEOH�FRPR�XQ�tQGLFH�GH�OD�H[LVWHQFLD�GH�GDxR��&DEH�DFRWDU�TXH�HQ�HO�PRGHOR�HPSOHDGR�
QR� VH� LQWURGXMR� GHQWUR� GH� OD� ILVXUD� OD� DUPDGXUD� ORQJLWXGLQDO�� D� ORV� HIHFWRV� GH� DJLOL]DU� OD�
YHORFLGDG� GH� FDGD� FRUULGD� GHO� SURJUDPD� FX\R� WLHPSR� GH� HMHFXFLyQ� VH� PXOWLSOLFDED�
DSUR[LPDGDPHQWH� SRU� ��� 1R� REVWDQWH� D� ORV� HIHFWRV� GH� YHULILFDU� HO� HUURU� FRPHWLGR� SRU� HVWD�
VLPSOLILFDFLyQ� VH� UHDOL]y� XQ�PRGHOR� HQ� HO� TXH� VH� LQWURGXMR� GHQWUR� GH� OD� ILVXUD� XQ� HOHPHQWR�
WUXVV�GHWHFWiQGRVH�XQD�Pi[LPD�GLIHUHQFLD�HQ�ORV�FRUULPLHQWRV YHUWLFDOHV HQWUH�ORV�PRGHORV�FRQ�
\�VLQ�DUPDGXUD�GHO�������

&RQ� UHODFLyQ D� OD� GHWHUPLQDFLyQ HQ� REUD� GH� ORV� 'HVSOD]DPLHQWRV� VH� ORV� SXHGH� PHGLU�
PHGLDQWH� HO� XVR GH� IOH[LPHWURV�PHFiQLFRV� FX\D� SUHFLVLyQ HV� GHO� RUGHQ� GH� OD� FHQWpVLPD GH�
PLOtPHWUR� R� FRQ� LQVWUXPHQWDO� HOHFWUyQLFR� WDO� HV� HO� FDVR� GH� ORV� /9'7�� FX\D� SUHFLVLyQ��
KDELWXDOPHQWH� HV� LJXDO� R� VXSHULRU� D� OD� GH� ORV� IOH[LPHWURV� (V LQWHUHVDQWH� GHVWDFDU TXH� OD�
FDSDFLGDG� GH� PHGLFLyQ GH� HVWRV� HTXLSRV� HV VXILFLHQWH�� GHELGR D� TXH FRQ� OD� GpFLPD GH�
PLOtPHWUR \D�VH�SXHGHQ�GHWHFWDU�ORV GHVSOD]DPLHQWRV�RULJLQDGRV�SRU ODV�IDOODV�
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����� $QiOLVLV�GH�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ��FRQ�XQD�ILVXUD�HQ�OD�YLJD
(Q�OD�)LJXUD���VH� UHSUHVHQWDQ� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��

FRQ�GDxR�HQ�XQD�SRVLFLyQ�ILMD��FRUUHVSRQGLHQWH�DO�SXQWR�;� �����P��GRQGH�;�HV�OD�FRRUGHQDGD�
GH�FDGD�SXQWR���HQ�IXQFLyQ�GH�OD�XELFDFLyQ�UHODWLYD�GH�FDGD�SXQWR��SDUD�GLVWLQWDV�UHODFLRQHV�GH�
D�K��GRQGH��³D´�HV�OD�SURIXQGLGDG�GHO�GDxR�\�³K´�HV�OD�DOWXUD�WRWDO�GH�OD�YLJD���HIHFWXiQGRVH�OD�
PHGLFLyQ� GH� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV� VREUH� OD� YLJD��$GHPiV�� VH� KD� LQFOXLGR� HQ� HVWD�
JUiILFD�OD�FXUYD�FRUUHVSRQGLHQWH�D�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�OD�HVWUXFWXUD�VLQ�GDxR��
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)LJXUD����'HVSOD]DPLHQWR�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GLVWLQWDV�VHYHULGDGHV�GH�GDxR��
HQ��[� ����P��PHGLGR�GHVGH�OD�YLJD���

(Q� OD�)LJXUD���VH� UHSUHVHQWDQ� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�XQD�SRVLFLyQ�ILMD��FRUUHVSRQGLHQWH�DO�SXQWR�[� ����P��HQ�IXQFLyQ�GHO�HMH�ORQJLWX�
GLQDO��YLJD�\�SODFD���SDUD�GLVWLQWDV�UHODFLRQHV�GH�D�K��HIHFWXiQGRVH�OD�PHGLFLyQ�GH�ORV�'HVSOD�
]DPLHQWRV�9HUWLFDOHV�VREUH�OD�SODFD��(VWRV�IXHURQ�PHGLGRV D�����P�GHO�ERUGH�OLEUH�GH�OD�SODFD�
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)LJXUD ���'HVSOD]DPLHQWRV 9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GLVWLQWDV�VHYHULGDGHV�GH�GDxR��
HQ��[� ����P��PHGLGR�GHVGH�OD�SODFD�
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(Q�OD�)LJXUD���VH�UHSUHVHQWDQ�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��HQ�IXQFLyQ�GH�OD�XELFDFLyQ�
UHODWLYD� GH� FDGD� SXQWR�� SDUD� XQD� UHODFLyQ� D�K�  � ���� \� GLVWLQWD� XELFDFLyQ� GHO� GDxR�� HV� GHFLU�
GLIHUHQWHV�[� �LJXDO�VHYHULGDG�\�GLVWLQWD�XELFDFLyQ���PLGLHQGR� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�
VREUH�OD�YLJD��&RPR�VH�SXHGH�REVHUYDU�HQ�GLFKD�ILJXUD��FXDQGR�OD�XELFDFLyQ�GHO�GDxR�FRLQFLGH�
FRQ� OD� ]RQD� GH� Pi[LPRV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV�� OD� GLIHUHQFLD� HQWUH� ODV� FXUYDV�
FRUUHVSRQGLHQWHV�D�HVWUXFWXUD�GDxDGD�\�VDQD�HV�Pi[LPD��FRPR�HUD�GH�HVSHUDU��(V�LQWHUHVDQWH�
GHVWDFDU�TXH�HVWH�PpWRGR�SLHUGH�VHQVLELOLGDG��HQ�OD�PHGLGD�TXH�OD�]RQD�GDxDGD�VH�DSUR[LPD�D�
ORV�DSR\RV�
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)LJXUD����'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�GLVWLQWDV�XELFDFLRQHV
\�D�K� ������PHGLGR�GHVGH�OD�YLJD�

(Q�ORV�)LJXUDV���\����VH�REVHUYD�TXH�D PHGLGD�TXH�OD�UHODFLyQ�D�K�VH�LQFUHPHQWD��HV�GHFLU�
FXDQGR� HO� GDxR� HV�PiV� VHYHUR�� VH� KDFH�PiV� SURQXQFLDGR� HO� FDPELR� GH� OD� SHQGLHQWH� GH� ODV�
FXUYDV�� HQ� OD� ]RQD� GRQGH� VH� SUHVHQWD� HO� GDxR� (QWUH� ORV� FDVRV� GH� HVWXGLR�� VH� DSUHFLD� TXH� OD�
IRUPD�GH� OD� FXUYD� FRUUHVSRQGLHQWH� D� OD� UHODFLyQ� D�K� ������GLILHUH�PX\�SRFR�GH� OD�FXUYD� VLQ�
GDxR��(V�LQWHUHVDQWH�GHVWDFDU�TXH�FXDQGR�VH�PLGH�GHVGH�OD�YLJD��)LJXUDV���\����HO�FDPELR�GH�
SHQGLHQWH�HQ�OD�HOiVWLFD�HV�PiV�SURQXQFLDGR�TXH�FXDQGR�VH�PLGH�VREUH�OD�SODWHD���)LJXUD����
����� $QiOLVLV� GH� UHVXOWDGRV� GHO�PRGHOR� GH� 9LJD� GH� )XQGDFLyQ�� FRQ� XQD� ILVXUD� HQ� OD�

SODFD
(Q�OD�)LJXUD���VH� UHSUHVHQWDQ� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��

FRQ�GDxR�HQ�XQD�SRVLFLyQ�ILMD�GH�OD�SODFD��FRUUHVSRQGLHQWH�DO�SXQWR�[� ����P��HQ�IXQFLyQ�GHO�
HMH� ORQJLWXGLQDO� GH� OD� SODFD�� SDUD� GLVWLQWDV� UHODFLRQHV� GH� F�G� �GRQGH� F� HV� OD� SURIXQGLGDG�GHO�
GDxR�\� ³G´� HV� OD� DOWXUD� WRWDO� GH� OD�SODFD��� HIHFWXiQGRVH� OD�PHGLFLyQ�GH� ORV�'HVSOD]DPLHQWRV�
9HUWLFDOHV�VREUH�OD�SODFD��
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)LJXUD�����'HVSOD]DPLHQWR�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQGLVWLQWDV�VHYHULGDGHV�GH�GDxR�HQ�OD�SODFD���
HQ��[� ������PHGLGR�GHVGH�OD�SODFD�

����� $QiOLVLV�GH�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ��FRQ�XQD�ILVXUD�HQ�OD�YLJD�
\�HQ�OD�SODFD

(Q�OD�)LJXUD���VH� UHSUHVHQWDQ� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxRV�HQ�OD�YLJD�\�HQ�OD�SODFD��FRUUHVSRQGLHQWH�DO�SXQWR�[� ��P�\�[� ��P�UHVSHFWLYDPHQWH��
HQ� IXQFLyQ� GHO� HMH� ORQJLWXGLQDO� �YLJD� \� SODFD��� SDUD� GLVWLQWDV� UHODFLRQHV� GH� D�K� \� GH� F�G��
HIHFWXiQGRVH�ODV�PHGLFLRQHV�VREUH�OD�YLJD��
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6LQ�'DxR D�F ������F�G ���

)LJXUD����'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD�D��P�
\�HQ�OD�SODFD�D��P�GHO�H[WUHPR��SDUD�D�K� �����\�F�G� ������PHGLGR�GHVGH�OD�YLJD�

/DV�FXUYDV�TXH�UHSUHVHQWDQ�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��FXDQGR�OD�PHGLFLyQ�VH�UHDOL]D�
VREUH�OD�SODFD��SUHVHQWDQ�VLPLODU�FRPSRUWDPLHQWR�

Mecánica Computacional Vol XXV, pp. 517-536 (2006) 523

Copyright © 2006 Asociación Argentina de Mecánica Computacional http://www.amcaonline.org.ar



��� /RFDOL]DFLyQ�GH�GDxR
/D� ORFDOL]DFLyQ� GH� GDxR� VH� UHDOL]D� XQD� YH]� GHWHUPLQDGD� OD� SUHVHQFLD� GHO� PLVPR� HQ� OD�

HVWUXFWXUD��SDUD�HOOR�DTXt�VH�SUHVHQWDQ�GRV�PpWRGRV�
� 0pWRGR�GH�OD�YDULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�\
� 0pWRGR�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�
����� 0pWRGR�GH�OD�YDULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV

(VWH� PpWRGR� VH� EDVD� HQ� OD� GLIHUHQFLD� H[LVWHQWH� HQWUH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV�
FRUUHVSRQGLHQWH�D�OD�HVWUXFWXUD�VLQ�GDxR�\�ORV�GH�OD�HVWUXFWXUD�DIHFWDGD��(VWH�SDUiPHWUR�HV�XQ�
tQGLFH�GH�OD�YDULDFLyQ�GH�OD�ULJLGH]�HVWUXFWXUDO��\�VH�OR�GHILQH�FRPR��

���'L6'L&L \\ � G

GRQGH�\L&' HV�HO 'HVSOD]DPLHQWR�9HUWLFDOHV�GHO�SXQWR�L�HQ� OD�HVWUXFWXUD�FRQ�GDxR��H�\L6' HV�HO�
'HVSOD]DPLHQWR�GHO�PLVPR�SXQWR�HQ�OD�HVWUXFWXUD�VLQ�GDxR�

6L�VH�GLVSRQH�GH�HVWRV�GDWRV�HQ�YDULRV�SXQWRV��OD�JUiILFD�GH�ORV�PLVPRV�SHUPLWH�HVWLPDU�OD�
ORFDOL]DFLyQ� GHO� GDxR�� (Q� HO� FDVR� GH� QR� GLVSRQHU� GH� PHGLFLRQHV� GH� ORV� 'HVSOD]DPLHQWRV�
9HUWLFDOHV�GHO�HOHPHQWR�HVWUXFWXUDO�� VLQ�DOWHUDFLyQ�� VLWXDFLyQ�TXH�HV�PX\�IUHFXHQWH��VH�SXHGH�
HVWLPDU�DQDOtWLFDPHQWH�
������� $QiOLVLV�GH�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ�FRQ�ILVXUD�HQ�OD�YLJD

(Q�OD�)LJXUD���VH�UHSUHVHQWD�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��HQ�IXQFLyQ�GH�
OD XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��SDUD�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD��HQ�OD�
XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ������JUDILFiQGRVH�FXDWUR�SURIXQGLGDGHV�GH�ILVXUDV�D�K� ������
D�K� ������D�K� �����\�D�K� ������$TXt�VH�SXHGH�DSUHFLDU�TXH�HQ�HO�OXJDU�GRQGH�HVWi�HO�GDxR��VH�
SURGXFH� HO� FDPELR�GH�SHQGLHQWH�GH� ODV�YDULDFLRQHV�GH� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�\�SRU�
FRQVLJXLHQWH� WDPELpQ� YDUtD� HO� VLJQR� GH� OD� FXUYDWXUD�� &DEH� DFRWDU� TXH� HQ� HVWH� FDVR� ORV�
'HVSOD]DPLHQWRV�9HUWLFDOHV�IXHURQ�PHGLGR�VREUH�OD�YLJD�
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)LJXUD����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�[� ����P��PHGLGR�GHVGH�OD�YLJD�
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(V� LQWHUHVDQWH�GHVWDFDU�TXH�D�PHGLGD�TXH�DXPHQWD�OD�SURIXQGLGDG�GHO�GDxR��HO�FDPELR�GH�
SHQGLHQWH� TXH� SUHVHQWDQ� HVWDV� FXUYDV�� FRLQFLGHQWH� FRQ� OD� XELFDFLyQ� GH� OD� ILVXUD�� HV� PiV�
QRWRULR��&DEH�DFRWDU�TXH�FXDQGR�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�VRQ�PHGLGRV�VREUH�OD�SODFD��
)LJXUD����ODV�YDULDFLRQHV�HQ�ODV�SHQGLHQWHV�VRQ�PiV VXDYHV�
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)LJXUD����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�[� ����P��PHGLGR�VREUH�OD�SODFD�

(Q�ODV�)LJXUDV����\����VH�UHSUHVHQWDQ�ODV�YDULDFLRQHV�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��HQ�
OD�GLUHFFLyQ�GHO�HMH�ORQJLWXGLQDO� SDUD�XQD�UHODFLyQ�D�K� �����\�GLVWLQWDV�XELFDFLRQHV�GHO�GDxR�
HQ�OD�YLJD��PHGLGRV�VREUH�OD�YLJD��)LJXUD�����\�VREUH�OD�SODFD��)LJXUD������
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)LJXUD�����'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD��
HQ GLVWLQWDV�XELFDFLRQHV�\�F�G� ������PHGLGRV�VREUH�OD�YLJD��
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD��HQ�
GLVWLQWDV�XELFDFLRQHV�\�F�G� ������PHGLGR�VREUH�OD�SODFD��

(V� LQWHUHVDQWH� GHVWDFDU� � TXH� VL� OD� ILVXUD� VH� HQFXHQWUD� XELFDGD� HQ� SUR[LPLGDGHV� GH� ORV�
H[WUHPRV��OD�PHGLFLyQ�GH�ORV�'HVSOD]DPLHQWRV�VREUH�OD�SODFD��QR�SHUPLWH�VX�LGHQWLILFDFLyQ��
������� $QiOLVLV�GH�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ�FRQ�ILVXUD�HQ�OD�SODFD

(Q�OD�JUiILFD�GH�OD�)LJXUD����VH�UHSUHVHQWD�OD�YDULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��
PHGLGRV�VREUH�OD�YLJD��HQ�IXQFLyQ�GH�OD�XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��SDUD�XQD�9LJD�GH�
)XQGDFLyQ�FRQ�GDxR�HQ�OD�SODFD��HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ����P��JUDILFiQGRVH�WUHV�
SURIXQGLGDGHV� GH� ILVXUDV�� F�G�  � ����� F�G�  � ���� \� F�G�  � ����� $TXt� VH� SXHGH� DSUHFLDU� TXH� HO�
FDPELR� GH� SHQGLHQWH� VH� SURGXFH� HQ� HO� SXQWR� [�  � �P�� HVWDQGR� HO�PLVPR� VHSDUDGR� ���P�GHO�
OXJDU�GRQGH�VH�HQFXHQWUD�OD�ILVXUD��2EVHUYDQGR�ODV�FXUYDV GH�QLYHO��LJXDO�GHVSOD]DPLHQWR��GH�
OD� )LJXUD� ���� VXUJH� TXH� ODV� PHGLFLRQHV� UHDOL]DGDV� VREUH� OD� YLJD� FRUUHVSRQGHQ� D�
'HVSOD]DPLHQWRV� 9HUWLFDOHV� TXH� QR� FRLQFLGHQ� HQ� VX� XELFDFLyQ� FRQ� ORV� 'HVSOD]DPLHQWRV�
9HUWLFDOHV�GH�OD�SODFD��SRU�HQGH�QR�UHVXOWD�FRQYHQLHQWH�WUDWDU�GH�ORFDOL]DU�HO�GDxR�HQ�OD�SODFD��
UHDOL]DQGR�GHWHUPLQDFLRQHV�VREUH�OD�YLJD���
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�OD�SODFD��HQ��[� ����P��PHGLGR�VREUH�OD�YLJD��

)LJXUD�����&XUYDV�GH�QLYHO�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�OD�SODFD��HQ�[� ����P��

(Q�OD�)LJXUD����VH�UHSUHVHQWD�OD�YDULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��D�OR�ODUJR�GH
OD� 9LJD� GH� )XQGDFLyQ�� FRQ� GDxR� HQ� OD SODFD� HQ� OD� XELFDFLyQ� FRUUHVSRQGLHQWH� D� [�  � ���P��
JUDILFiQGRVH�GRV�SURIXQGLGDGHV�GH�ILVXUDV�F�G� �����\�F�G� ������$TXt�VH�SXHGH�DSUHFLDU�TXH�HQ�
HO� OXJDU� GRQGH� HVWi� HO� GDxR�� VH� SURGXFH� HO� FDPELR� GH� SHQGLHQWH� GH� ODV� YDULDFLRQHV� GH� ORV�
'HVSOD]DPLHQWRV�9HUWLFDOHV�\�SRU�FRQVLJXLHQWH� WDPELpQ�YDUtD�HO� VLJQR�GH� OD�&XUYDWXUD�GH� OD�
(OiVWLFD��(V� LQWHUHVDQWH�GHVWDFDU�TXH� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV� IXHURQ�PHGLGR�VREUH� OD�
SODFD�
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�OD�SODFD��HQ�[�/� ����P��PHGLGR�VREUH�OD�SODFD�

(Q� ODV� )LJXUD� ��� VH� UHSUHVHQWDQ� ODV� YDULDFLRQHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV��
REWHQLGRV�FRPR�OD�GLIHUHQFLD�HQWUH�ORV�'HVSOD]DPLHQWRV�GH�OD�HVWUXFWXUD�VDQD�\�ILVXUDGD��(VWRV�
GHVSOD]DPLHQWRV� HVWiQ� PHGLGRV� GHVGH� OD� SODFD�� HQ� IXQFLyQ� GHO� HMH� ORQJLWXGLQDO�� SDUD� XQD�
UHODFLyQ�F�G� �����\�GLVWLQWD�XELFDFLyQ�GHO�GDxR�HQ�OD�SODFD�
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�SODFD�
HQ�GLVWLQWDV�XELFDFLRQHV�\�F�G� ������PHGLGR�VREUH�OD�SODFD��

(Q� ODV�)LJXUD����VH�PXHVWUDQ� WUHV�GH� ODV�FXUYDV� UHSUHVHQWDGDV�HQ� OD�)LJXUD�����XWLOL]DQGR�
XQD�HVFDOD�GLVWLQWD��FRQ�OD�ILQDOLGDG�GH�DSUHFLDU�TXH�HQ�HO�OXJDU�GRQGH�HVWi HO�GDxR��VH�SURGXFH�
XQ� FDPELR� GH� SHQGLHQWH� GH� ODV� YDULDFLRQHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� \� SRU�
FRQVLJXLHQWH�WDPELpQ�YDUtD�HO�VLJQR�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD����
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��
FRQ�GDxR�HQ�OD�SODFD��HQ�GLVWLQWDV�XELFDFLRQHV�\�F�G� ������PHGLGR�GHVGH�OD�SODFD��?

������� $QiOLVLV�GH�ORV�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ��FRQ�ILVXUDV�HQ�OD�YLJD�
\�HQ�OD�SODFD�VLPXOWiQHDPHQWH

(Q�HVWH�SXQWR�VH�WUDEDMy�FRQ�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��HQ�IXQFLyQ�GH�
OD�XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��SDUD�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD��HQ�OD�
XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ��P�\�HQ�OD�SODFD�HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ��P��
DGRSWDQGR� WUHV� SURIXQGLGDGHV� GH� ILVXUD� HQ� OD� YLJD�� D�K�  � ����� D�K�  � ����� D�K�  � ���� \� FXDWUR�
SURIXQGLGDGHV�GH�ILVXUDV�HQ�OD�SODFD�F�G� ������F�G� ������F�G� �����\�F�G� ����(V�LQWHUHVDQWH�
GHVWDFDU�TXH� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV� IXHURQ�PHGLGRV� VREUH� OD�YLJD \�VREUH� OD�SODFD��
FRPELQDQGR�FDGD�XQR�GH�ORV�FDVRV�GH�ILVXUD�GHVFULSWRV�

(Q�OD�)LJXUDV����\����VH�UHSUHVHQWD�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�
9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�XQD�SRVLFLyQ�ILMD�HQ�OD�YLJD�\�HQ�OD�SODFD��FRUUHVSRQGLHQWH�DO�
SXQWR�[� ��P�\�[� ��P�UHVSHFWLYDPHQWH��HQ�IXQFLyQ�GHO�HMH�ORQJLWXGLQDO��SDUD�D�K� �����\�F�G� �
�����HIHFWXDQGR�OD�PHGLFLyQ�VREUH�OD�YLJD�\�VREUH�OD�SODFD��UHVSHFWLYDPHQWH������
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD��
HQ�[� ��P�\�D�K� �����\�HQ�OD�SODFD��HQ�[� ��P�\�F�G� ������PHGLGRV�GHVGH�OD�YLJD�
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD��
HQ�[� ��P�\�D�K� �����\�HQ�OD�SODFD��HQ�[� ��P�\�F�G� ������PHGLGRV�VREUH�OD�SODFD�

(V�LQWHUHVDQWH�GHVWDFDU�TXH�VL�VH�PLGH�VREUH�OD�YLJD��VROR�VH�YD�D�SRGHU�ORFDOL]DU�ILVXUDV�TXH�
HVWiQ� HQ� OD� YLJD��PLHQWUDV� TXH� VL� VH�PLGH� VREUH� OD�SODFD� VH�YD� D�SRGHU� ORFDOL]DU� ILVXUDV�TXH�
HVWiQ�HQ�OD�YLJD�\�HQ�OD�SODFD��3DUD�GLIHUHQFLDUODV��OD�FXUYDWXUD�FDPELD�VXDYHPHQWH�FXDQGR�HO�
GDxR�HVWD�HQ�OD�YLJD��\�SUHVHQWD�XQD�GLVFRQWLQXLGDG�FXDQGR�HO�GDxR�HVWD�HQ�OD�SODFD�
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����� 0pWRGR�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD
/RV� YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� REWHQLGRV� HQ� GHWHUPLQDGRV� SXQWRV� GH� OD�

HVWUXFWXUD��\D�VHDQ�PHGLDQWH�PHGLFLRQHV�H[SHULPHQWDOHV��R�FRPR�HQ�HVWH�FDVR��GHVDUUROODQGR�
XQD� VLPXODFLyQ� QXPpULFD�� VH� SXHGHQ� XWLOL]DU� SDUD� REWHQHU� OD� &XUYDWXUD� GH� OD� HVWUXFWXUD�
GHIRUPDGD��PHGLDQWH�XQD�DSUR[LPDFLyQ�SRU�'LIHUHQFLDV�)LQLWDV�&HQWUDOHV��4��/X��HW�DO����������
'H�HVWD�PDQHUD��OD�FXUYDWXUD�HVWi�GDGD�SRU��
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GRQGH� K HV� OD� GLVWDQFLD� HQWUH� GRV� SXQWRV� DG\DFHQWHV� �SDVR��� PLHQWUDV� TXH� \ HV� HO�
'HVSOD]DPLHQWR�HQ�XQ�SXQWR�GHWHUPLQDGR�\�Q HV�HO�Q~PHUR�GH�SXQWRV�GLVSRQLEOHV�HQ�OD�PDOOD�

(V�LPSRUWDQWH�PHQFLRQDU�TXH��HVWH�PpWRGR�QR�GHSHQGH�GH�OD� LQIRUPDFLyQ�GH�OD�HVWUXFWXUD�
VLQ�GDxR��VLHQGR�HVWR�XQD�LPSRUWDQWH�YHQWDMD�FXDQGR�QR�VH�GLVSRQH�GH�OD�PLVPD�

3DUD�XQD�HVWUXFWXUD�VLQ�GDxR��HO�JUiILFR�GH�OD�FXUYDWXUD�SUHVHQWD�XQD�IRUPD�VXDYH��0LHQWUDV�
TXH�OD�DSDULFLyQ�GH�XQ�SLFR�R�XQD�GLVFRQWLQXLGDG�HQ�VX�IRUPD��LQGLFDQ�XQD�YDULDFLyQ�DQRUPDO�
GH�OD�ULJLGH]�R�IOH[LELOLGDG�HQ�HVD�XELFDFLyQ��OD�TXH�HV�SURGXFLGD�SRU�HO�GDxR��GH�HVWD�PDQHUD�
XQD�]RQD�R�]RQDV�GDxDGDV�SXHGHQ�VHU�ORFDOL]DGDV�XVDQGR�HVWDV�PHGLFLRQHV�
���������$QiOLVLV�GH�UHVXOWDGRV�GHO�PRGHOR�GH�9LJD�GH�)XQGDFLyQ�FRQ�XQD�ILVXUD�HQ�OD�YLJD�

(Q� OD� )LJXUD� ���� VH� PXHVWUD� OD� &XUYDWXUD� GH� OD� (OiVWLFD�� FDOFXODGD� VHJ~Q� OD� (F������ HQ�
IXQFLyQ�GHO�HMH�ORQJLWXGLQDO��SDUD�XQD�9LJD�GH�)XQGDFLyQ�FRQ�GDxR�HQ�OD�YLJD��HQ�[� ����P��\�
FX\D� SURIXQGLGDG� GH� ILVXUD� HV� D�K�  � ����� (Q� HVWD� JUiILFD� VH� REVHUYD� TXH� HQ� OD� ]RQD� GDxDGD�
SUHVHQWD� XQ� VDOWR� SURQXQFLDGR�� VH� DSUHFLDQ� DGHPiV� WUHV� SHTXHxRV� VDOWRV�� HQ� OD� ]RQD� GH�
DSOLFDFLyQ�GH�ODV�FDUJDV��FROXPQDV��
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)LJXUD�����&XUYDWXUD�GH�OD�HOiVWLFD�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD�HQ�[� ����P�\�
FRQ�D�K� ������PHGLGR�VREUH�OD�YLJD�

(Q� OD )LJXUD� �� VH� PXHVWUD OD� &XUYDWXUD� GH� OD� (OiVWLFD�� FDOFXODGD� VHJ~Q� OD� (F������ HQ�
IXQFLyQ�GHO�HMH� ORQJLWXGLQDO��SDUD�XQD�9LJD�GH�)XQGDFLyQ�GDxDGD�HQ�OD�YLJD��HQ�[� ����P��\�
FX\D�SURIXQGLGDG�GH�ILVXUD�TXH�YDULD�GHVGH�D�K� ������KDVWD�D�K� ������
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)LJXUD�����&XUYDWXUD�GH�OD�(OiVWLFD�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD�HQ�[� ����P�\�
GLVWLQWRV�D�K���PHGLGR�VREUH�OD�YLJD�

(Q� OD� )LJXUD� ���� VH� PXHVWUDQ� &XUYDWXUDV� GH� OD� (OiVWLFD�� FDOFXODGD� VHJ~Q� OD� (F������ HQ�
IXQFLyQ�GHO�HMH�ORQJLWXGLQDO��SDUD�XQD�9LJD�GH�)XQGDFLyQ�GDxDGD�HQ�OD�YLJD��HQ�[� ����P��[� �
�P��[� ����P��[� ��P�\�FRQ�XQD�SURIXQGLGDG�GH�ILVXUD�GH�D�K� ������
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)LJXUD�����&XUYDWXUD�GH�OD�(OiVWLFD�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD�HQ�GLVWLQWRV�[��
FRQ�D�K� ������PHGLGR�VREUH�OD�YLJD�

/D� )LJXUD� ���� SUHVHQWD� OD� YDULDFLyQ� GH� OD� &XUYDWXUD� GH� OD� (OiVWLFD�� FDOFXODGD� VHJ~Q� OD�
(F������ FRQ� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� PHGLGRV� VREUH� OD� SODFD�� HQ� IXQFLyQ� GHO� HMH�
ORQJLWXGLQDO��SDUD�XQD�9LJD�GH�)XQGDFLyQ�GDxDGD�HQ�OD�YLJD��HQ�[� ����P��[� ����P��[� ��P�\�
FRQ�XQD�SURIXQGLGDG�GH�ILVXUD�D�K� ������
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)LJXUD�����&XUYDWXUD�GH�OD�(OiVWLFD�GH�XQD�9LJD�GH�)XQGDFLyQ��FRQ�GDxR�HQ�OD�YLJD�HQ�GLVWLQWRV�[�/��
FRQ�D�K� ������PHGLGR�VREUH�OD�SODFD�

'H� OD� REVHUYDFLyQ� GH� ODV� )LJXUDV� ��� \� ��� VH� SXHGH� GHFLU� TXH� VL� VH� PLGHQ� ORV�
'HVSOD]DPLHQWRV�VREUH�OD�YLJD��HO�VDOWR�HQ�OD�FXUYDWXUD�HV�PiV�SURQXQFLDGR��
��� &XDQWLILFDFLyQ�GHO�GDxR

8QD� YH]� ORFDOL]DGR� HO� GDxR� PHGLDQWH� ODV� WpFQLFDV� DQWHULRUPHQWH� GHVFULSWDV�� OD� VLJXLHQWH�
HWDSD� HV� HVWDEOHFHU� OD� PDJQLWXG� GHO� PLVPR�� 'HELGR� D� TXH�� DXQTXH� VH� SXGLHUD� YLVXDOL]DU�
H[WHUQDPHQWH� OD� ]RQD� DIHFWDGD�� H[LVWH� LQFHUWLGXPEUH� VREUH� OD�PDJQLWXG� GH� OD� DIHFWDFLyQ� HQ�
HVSHFLDO�HQ�OD�SDUWH�LQWHUQD�GHO�HOHPHQWR��3DUD�HOOR��VH�GHEH UHDOL]DU�XQ�PRGHOR�QXPpULFR�GH�OD�
HVWUXFWXUD�� FRQ� HO� GDxR� VLPXODGR� HQ� OD� XELFDFLyQ� GHWHUPLQDGD� YLVXDOPHQWH� R� FRQ� OD� WpFQLFD�
SUHVHQWDGD�HQ�HO�SXQWR�����R�FRQ�HO�HPSOHR�GH�DOJXQD�RWUD�WpFQLFD�H[SHULPHQWDO��SRU�HMHPSOR��
XOWUDVRQLGRV��

(Q�HVWH� WUDEDMR��FRQ�HO ILQ�GH�FXDQWLILFDU�HO�GDxR�VH�DQDOL]DQ�QXPpULFDPHQWH�PRGHORV�FRQ�
GLVWLQWDV� XELFDFLRQHV� \� VHYHULGDGHV� GH� GDxR�� REWHQLpQGRVH� JUiILFDV� HQ� �� GLPHQVLRQHV�GH� ORV�
SDUiPHWURV��XELFDFLyQ��VHYHULGDG�\�XQ�WHUFHUR��YLQFXODGR�FRQ�HO�FRPSRUWDPLHQWR�PHFiQLFR�GH�
OD�HVWUXFWXUD�GDxDGD��SRU�HM���'HVSOD]DPLHQWRV�9HUWLFDOHV��'HIRUPDFLRQHV�R�'HVSOD]DPLHQWRV�
9ROXPpWULFRV��6�,��5REOHV�\�1�)��2UWHJD���������/XHJR�VH�LQJUHVD�DO�JUiILFR�UHDOL]DGR�HQ��'��
FRQ� OD� XELFDFLyQ� GHO� GDxR�;�� \� FRQ� HO� GHVSOD]DPLHQWR�PHGLGR� X� RWUR� SDUiPHWUR�PHFiQLFR��
REWHQLpQGRVH�HO�YDORU�GH�D�K��VHYHULGDG�GHO�GDxR��
(Q�HVWH�HVWXGLR�VH�XWLOL]DURQ�FRPR�SDUiPHWUR�PHFiQLFR�D�ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV��
(VWH� SDUiPHWUR� HVWD� GHILQLGR� FRPR� OD� VXPDWRULD� GHO� SURGXFWR� GH� ORV� 'HVSOD]DPLHQWRV�
9HUWLFDOHV� HQ� FDGD� SXQWR� SRU� VX� iUHD� GH� LQIOXHQFLD� �1�)�� 2UWHJD�� \� -�9�� $ULDV�� ������ 6�,��
5REOHV�\�1�)��2UWHJD���������3UHVHQWDQ�OD�YHQWDMD�GH�TXH�WLHQHQ�HQ�FXHQWD�XQ�PD\RU�YROXPHQ�
GH�LQIRUPDFLyQ��WDO�TXH�VL�VH�SURGXFH�XQ�HUURU�HQ�DOJXQD�GH�ODV�PHGLFLRQHV��OD�PLVPD�WHQGUtD�
XQD�PHQRU�LQIOXHQFLD�

(Q�OD�JUiILFD�GH�OD�)LJXUD����VH�UHSUHVHQWD�HO�'HVSOD]DPLHQWR�9ROXPpWULFR�GH�XQD�9LJD�GH�
)XQGDFLyQ� HQ� IXQFLyQ� GH� ORV� SDUiPHWURV� 3URIXQGLGDG� GH� )LVXUD� �D�K�� \� 8ELFDFLyQ� �;���
0HGLDQWH�HVWD�JUiILFD�VH�SXHGH�GHWHUPLQDU�OD�VHYHULGDG�GHO�GDxR��LQJUHVDQGR�D�OD�PLVPD�FRQ�HO�
'HVSOD]DPLHQWR�9ROXPpWULFR�\�OD�XELFDFLyQ�GHO�GDxR��;���SURFHGLpQGRVH�GH�LJXDO�PDQHUD�TXH�
OR�GHVFULSWR�HQ�ORV�SiUUDIRV�DQWHULRUHV�
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)LJXUD�����'HVSOD]DPLHQWRV�9ROXPpWULFRV��HQ�IXQFLyQ�GH�OD�8ELFDFLyQ��[��
\�6HYHULGDG�GHO�'DxR��D�K���

� &21&/86,21(6
/D� WpFQLFD� DTXt� SUHVHQWDGD� HV� XQD� LPSRUWDQWH� KHUUDPLHQWD�� SDUD� VHU� HPSOHDGD� DO� HVWXGLDU�

SDWRORJtDV� HVWUXFWXUDOHV�� WDO� TXH� SHUPLWH� GHWHUPLQDU� OD� H[LVWHQFLD� GH� GDxR�� ORFDOL]DUOR� \�
FXDQWLILFDUOR��$GHPiV��SHUPLWH�UHDOL]DU�XQ�VHJXLPLHQWR�GH�OD�HYROXFLyQ�GHO�GDxR�TXH�WLHQH�XQD�
HVWUXFWXUD� �DXPHQWR� GH� OD� SURIXQGLGDG� GH� ILVXUDFLyQ��� &RPR� VH� KD� SRGLGR� DSUHFLDU� HQ� OD�
DSOLFDFLyQ� GH� HVWD� WpFQLFD�� VH� GHEHQ� FRPELQDU�PRGHORV� QXPpULFRV� GH� DQiOLVLV� \�PHGLFLRQHV�
H[SHULPHQWDOHV �'HVSOD]DPLHQWRV�9HUWLFDOHV��� TXH�QR� DIHFWDQ� D� OD� LQWHJULGDG�HVWUXFWXUDO��SRU�
HVWRV�PRWLYRV�VH�OD�SXHGH�FRQVLGHUDU�FRPR�XQD�WpFQLFD�QR�GHVWUXFWLYD�GH�DQiOLVLV�

3DUD�ORV�FDVRV�DQDOL]DGRV VH�SXHGH�DUULEDU�D�ODV�VLJXLHQWHV�FRQFOXVLRQHV��
�����)LVXUD�HQ�SODFD�R�ILVXUD�HQ�YLJD

5HDOL]DQGR�PHGLFLRQHV�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�VREUH�OD�YLJD�VH�SXHGH�GHWHFWDU�\�
ORFDOL]DU� ILVXUDV�TXH�HVWiQ� WDQWR�HQ� OD�YLJD��FRPR�HQ� OD�SODFD��GHELGR�D�TXH�HO�FDPELR�HQ� OD�
&XUYDWXUD� GH� ORV� GLDJUDPDV� HV� VXDYH�� FXDQGR� HO� GDxR� HVWD� HQ� OD� SODFD�� \� SUHVHQWD� XQD
GLVFRQWLQXLGDG��FXDQGR�HO�GDxR�HVWD�HQ�OD�YLJD�

(IHFWXDQGR�PHGLFLRQHV�VREUH�OD�YLJD�VH�SXHGH�GHWHFWDU�HO�HQWRUQR�GH�OD�]RQD�FRQ�GDxR��HQ�
OD�SODFD��VLHPSUH�TXH�ODV�ILVXUDV�VHDQ�PD\RUHV�TXH�HO�����GHO�HVSHVRU�GH�OD�SODFD�

0LGLHQGR� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� VREUH� OD� SODFD� VH� SRGUtDQ� GHWHFWDU� \� ORFDOL]DU�
ILVXUDV� TXH� HVWiQ� HQ� OD� YLJD� R� HQ� OD� SODFD�� GHELGR� D� TXH� HO� FDPELR� HQ� OD� FXUYDWXUD� GH� ORV�
GLDJUDPDV�HV�VXDYH��FXDQGR�HO�GDxR�HVWD�HQ�OD�YLJD��\�SUHVHQWDQ�XQD�GLVFRQWLQXLGDG��FXDQGR�HO�
GDxR�HVWD�HQ�OD�SODFD�

$O�PHGLU�ORV�HIHFWRV�GH�ODV�ILVXUDV�HQ�YLJD��VREUH�OD�SODFD��VH�REVHUYD�TXH�HQ�FHUFDQtDV GH�
ORV�H[WUHPRV H[LVWH XQD�GLVWRUVLyQ�HQ�OD�XELFDFLyQ�GH�OD�ILVXUD��

(O�VHJXLPLHQWR�GH�ODV�9DULDFLyQ�GHO�'HVSOD]DPLHQWR�9HUWLFDO�HQ�ODV ]RQDV SUy[LPDV�D�ODV�
FROXPQDV��HV�PiV�VHQVLEOH�TXH�HO�PpWRGR�GH�ODV�&XUYDWXUD�GH�OD�(OiVWLFD���
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�����)LVXUDV�HQ�YLJD�\�HQ�SODFD�VLPXOWiQHDPHQWH
6L� VH�PLGH�D� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV� VREUH� OD�YLJD�� VROR� VH�SRGUi�GHWHFWDU� ILVXUDV�

TXH�HVWiQ�HQ�OD�YLJD��SDVDQGR�FDVL�LQDGYHUWLGDV�ODV�ILVXUDV�VREUH�OD�SODFD���
&XDQGR� OD�PHGLFLyQ� VH� HIHFW~D� VREUH� OD� SODFD� VH� SXHGHQ� GHWHFWDU� ILVXUDV� TXH� HVWiQ� HQ� OD�

YLJD�\�HQ�OD�SODFD��VH�ODV�GLIHUHQFLD�JUDFLDV�D�TXH�OD�FXUYDWXUD�FDPELD�VXDYHPHQWH�FXDQGR�HO�
GDxR�HVWD�HQ�OD�YLJD��\�SUHVHQWD�XQD�GLVFRQWLQXLGDG�FXDQGR�HO�GDxR�HVWD�HQ�OD�SODFD�
� $*5$'(&,0,(1726

/RV� DXWRUHV� GHVHDQ� H[SUHVDU� VX� DJUDGHFLPLHQWR� DO� 'HSDUWDPHQWR� GH� ,QJHQLHUtD� \� D� OD�
6HFUHWDUtD�*HQHUDO�GH�&LHQFLD�\�7HFQRORJtD�GH�OD�8QLYHUVLGDG�1DFLRQDO�GHO�6XU��SRU�HO�DSR\R
EULQGDGR�SDUD�HO�GHVDUUROOR�GH�HVWDV�LQYHVWLJDFLRQHV�
��5()(5(1&,$6
3��5L]RV��1��$VSUDJDWKRV�DQG�$��'LPDJRUDV��,GHQWLILFDWLRQ�RI�FUDFN�ORFDWLRQ�DQG�PDJQLWXGH LQ�

D�FDQWLOHYHU�EHDP�IURP�WKH�YLEUDWLRQ�PRGHV��-RXUQDO�RI�6RXQG�DQG 9LEUDWLRQ��������������
����������

$��'LPDJRUDV��9LEUDWLRQ�RI�FUDFNHG�VWUXFWXUHV��D�VWDWH�RI�WKH�DUW�UHYLHZ��(QJLQHHULQJ�)UDFWXUH�
0HFKDQLFV�����������������������

2�� 6DODZX�� 'HWHFWLRQ� RI� VWUXFWXUDO� GDPDJH� WKURXJK� FKDQJHV� LQ� IUHTXHQF\�� D� UHYLHZ� DUWLFOH��
(QJLQHHULQJ�6WUXFWXUHV� ���������������������

;�� <DQJ�� 6�� 6ZDPLGDV� DQG� 5�� 6HVKDGUL�� &UDFN� LGHQWLILFDWLRQ� LQ� YLEUDWLQJ� EHDPV� XVLQJ� WKH�
HQHUJ\�PHWKRG��-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ������������������������

-�� .LP� DQG� 1�� 6WXEEV�� &UDFN� GHWHFWLRQ� LQ� EHDP� ± W\SH� VWUXFWXUHV� XVLQJ� IUHFXHQF\� GDWD��
-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ������������������������

*�� 2ZRODEL�� $�� 6ZDPLGDV� DQG� 5�� 6HVKDGUL�� &UDFN� GHWHFWLRQ� LQ� EHDPV� XVLQJ� FKDQJHV� LQ
IUHFXHQFLHV� DQG� DPSOLWXGHV� RI� IUHTXHQF\� UHVSRQVH� IXQFWLRQV�� -RXUQDO� RI� 6RXQG� DQG
9LEUDWLRQ������������������

-�� &KRX� DQG� -�� *KDERXVVL�� *HQHWLF� DOJRULWKP� LQ� VWUXFWXUDO� GDPDJH� GHWHFWLRQ��&RPSXWHUV�	�
6WUXFWXUHV����������������������

,��&KRL�HW��DO���'HYHORSPHQW�RI�HODVWLF�GDPDJH�ORDG�WKHRUHP�IRU�GDPDJH�GHWHFWLRQ�LQ�VWDWLFDOO\�
GHWHUPLQDWH�EHDP��&RPSXWHUV�	�6WUXFWXUHV����������������������

'��0DLW\� DQG� $�� 6DKD�� 'DPDJH� DVVHVVPHQW� LQ� VWUXFWXUHV� IURP� FKDQJHV� LQ� VWDWLF� SDUDPHWHU�
XVLQJ�QHXUDO�QHWZRUNV��6�GKDQ������������������������

6�� 6XUHVK� HW�� DO��� ,GHQWLILFDWLRQ� RI� FUDFN� ORFDWLRQ� DQG� GHSWK� LQ� D� FDQWLOHYHU� EHDP� XVLQJ� D�
PRGXODU�QHXUDO�QHWZRUN�DSSURDFK��6PDUW�0DWHULDOV�DQG�6WUXFWXUHV��������������������

7��6DLQ�&KDQGUD�DQG�-��0��.LVKHQ��'DPDJH�DQG�UHVLGXDO� OLIH�DVVHVVPHQW�RI�VWUXFWXUHV�XVLQJ�
IUDFWXUH�PHFKDQLFV��3URFF�� ��WK $6&(�(QJLQHHULQJ�0HFKDQLFV�&RQIHUHQFH��8QLYHUVLW\�RI�
:DVKLQJWRQ��6HDWOH�������

6��&DGGHPL�DQG�$��0RUDVVL��$�SURFHGXUH�IRU�PXOWLSOH�GDPDJH�LGHQWLILFDWLRQ�LQ�HODVWLF�EHDPV��
3URFF��:RUOG�&RQJUHVV�RQ�6WUXFWXUDO�DQG�0XOWLGLVFLSOLQDU\�2SWLPL]DWLRQ� 5tR�GH�-DQHLUR��
%UD]LO�������
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)��-LDQJ�HW�DO���&UDFN�OHQJWK�FDOFXODWLRQ�IRU�EHQG�VSHFLPHQV�XQGHU�VWDWLF�DQG�G\QDPLF ORDGLQJ��
(QJLQHHULQJ�)UDFWXUH�0HFKDQLFV����������������������

$OJRU���3URIHVVLRQDO�0HFK�9(��'RFXWHFK� /LQHDU�6WUHVV�DQG�'\QDPLFV��5HIHUHQFH�'LYLVLRQ��
3LWWVEXUJK��3HQQV\OYDQLD�������

4�� /X�� *�� 5HQ�� <�� =KDR��0XOWLSOH� GDPDJH� ORFDWLRQ� ZLWK� IOH[LELOLW\� FXUYDWXUH� DQG� UHODWLYH�
IUHTXHQF\ FKDQJH�IRU�EHDP�VWUXFWXUH��-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ���������������������
�����

6�,��5REOHV�DQG�1�)��2UWHJD�� ³6WXG\�RI�9ROXPHWULF�'LVSODFHPHQWV�RI�6KHOOV´�-RXUQDO�RI� WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�6KHOO�DQG�6SDWLDO�6WUXFWXUHV�������������������������

1�)��2UWHJD�� DQG� -�9��$ULDV��&RPSDULVRQ� RI�0HFKDQLFDO�(IILFLHQF\�%HWZHHQ� DQ�+\SHUEROLF�
3DUDERORLG� DQG� D� ([SHULPHQWDO� 0RGHO�� 3URFF�� ,9� :RUOG� &RQJUHVV� RQ� &RPSXWDWLRQDO�
0HFKDQLFV��%XHQRV�$LUHV�������
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