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&DUPHQ�/~FLD�0DW]HQDXHU�+HUQDQGRUHQD
8QLYHUVLGDGH�&DWyOLFD�GH�3HORWDV

(P�WUDEDOKR�DQWHULRU�TXH�DOLDYD�D�DTXLVLomR�GD�IRQRORJLD�DR�FRPSRUWDPHQWR�GDV�OtQJXDV
QDWXUDLV��QR�VHQWLGR�GH�UHJLVWUDU�D�DVVLPLODomR�FRPR�XPD�UHJUD�GH�DSOLFDomR�IUHT�HQWH��REVHUYRX�
VH� XPD� GLIHUHQoD�� � HQTXDQWR� D� RFRUUrQFLD� GD� DVVLPLODomR� QDV� OtQJXDV� p� FRPXP� QD� IRUPD� GH
KDUPRQLD� YRFiOLFD�� QR� SURFHVVR� GH� DTXLVLomR� GD� IRQRORJLD� p� SUHGRPLQDQWH� FRPR� KDUPRQLD
FRQVRQDQWDO� �0DW]HQDXHU�+HUQDQGRUHQD�� ������ S������ 2V� GDGRV� GH� DTXLVLomR� GD� IRQRORJLD� GR
3RUWXJXrV� %UDVLOHLUR� �3%�� ²� WDQWR� HP� VH� WUDWDQGR� GH� GHVHQYROYLPHQWR� QRUPDO� FRPR� GH
GHVHQYROYLPHQWR� FRP� GHVYLRV� ²� WrP� UHIHUHQGDGR� TXH� RV� VHJPHQWRV� FRQVRQDQWDLV� VmR�PDLV
VXVFHWtYHLV�jV�LQIOXrQFLDV�GR�DPELHQWH�OLQJ�tVWLFR�GR�TXH�RV�VHJPHQWRV�YRFiOLFRV��$V�YRJDLV�WrP
R�FRPSRUWDPHQWR�IRQROyJLFR�HVWDELOL]DGR�HP�HWDSD�GHVHQYROYLPHQWDO�DQWHULRU�j�GD�DTXLVLomR
GR� VLVWHPD� FRQVRQDQWDO� GD� OtQJXD� H� RV� GDGRV� GD� DTXLVLomR� GR� 3%� HYLGHQFLDP� TXH� VmR
VHJPHQWRV�TXH��GHVGH�HVWiJLRV�LQLFLDLV�GD�DTXLVLomR��DSUHVHQWDP�RV�IHQ{PHQRV�GH�QHXWUDOL]DomR
H�GH�KDUPRQLD�GD�YRJDO�PpGLD�SUHW{QLFD��LGrQWLFRV�DRV�YHULILFDGRV�QR�VLVWHPD�DOYR��%LVRO�������
9LHLUD��������

$�SUHVHQoD�GH�DVVLPLODo}HV�GXUDQWH�R�SURFHVVR�GH�DTXLVLomR�GD� IRQRORJLD�GD� OtQJXD�p
HYLGrQFLD� GH� TXH� R� FRQWH[WR� OLQJ�tVWLFR� VH� PRVWUD� FRQGLFLRQDGRU� GR� FRPSRUWDPHQWR� GRV
VHJPHQWRV� HP� GLIHUHQWHV� HWDSDV� GHVHQYROYLPHQWDLV�� 7HQGR�VH� XP� H[HPSOR� FODUR� GHVVH
FRQGLFLRQDPHQWR�QD�SDODWDOL]DomR��R�SUHVHQWH�WUDEDOKR�DSUHVHQWD�WUrV�SRQWRV�IXQGDPHQWDLV���D�
D�FDUDFWHUL]DomR�GD�SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV���E��D�UHOHYkQFLD�GR�FRQWH[WR�OLQJ�tVWLFR
QR�FRPSRUWDPHQWR�GD�SDODWDOL]DomR��DSUHVHQWDQGR�GDGRV�GD�DTXLVLomR�GD�IRQRORJLD��QRUPDO�H
FRP�GHVYLRV��H��F��D�DERUGDJHP�GR�IHQ{PHQR�GD�SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV�FRP�EDVH
HP�GLIHUHQWHV�SURSRVWDV�WHyULFDV�

6HQGR�LQFRQWHVWiYHO�TXH�D�SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV�p�FRQVHT�rQFLD�GH�YRJDO
DGMDFHQWH�� HVVH� IHQ{PHQR� SUHVHQWH� HP� YDULHGDGHV� GR� 3%� IRL� DOYR� GH� SHVTXLVD� TXH� EXVFRX
YHULILFDU�R�SDSHO�GR�FRQWH[WR� OLQJ�tVWLFR�QR�SURFHVVR�GH�DTXLVLomR�GD� IRQRORJLD�GD� OtQJXD��2
HVWXGR�� UHDOL]DGR� FRP� ��� FULDQoDV�� FRP� LGDGH� HQWUH� ���� H� ����� IRL� FDSD]� GH� HYLGHQFLDU� R
FRQGLFLRQDPHQWR� OLQJ�tVWLFR�QR�HPSUHJR�GDV�FRQVRDQWHV� DIULFDGDV� >W6@� H� >G=@��GHFRUUHQWHV�GD
UHIHULGD�SDODWDOL]DomR��6XEPHWLGRV�RV�GDGRV�DR�SDFRWH�FRPSXWDFLRQDO�9$5%58/��FRPSURYRX�
VH�VHUHP�D�YRJDO� >L@�H�R�JOLGH�FRURQDO� >M@� VHJXLQWHV�jV�SORVLYDV��W��H��G��RV�GHWHUPLQDQWHV�GD
SDODWDOL]DomR��7RPDQGR�VH�D�VLWXDomR�HVSHFtILFD�GH��W���RV�SHVRV�UHODWLYRV�GR�UHIHULGR�FRQWH[WR
VHJXLQWH��FRPR�JDWLOKRV�GD�SDODWDOL]DomR��IRUDP��>L@� �����>M@�������([HPSORV�GD�SDODWDOL]DomR�GD
SORVLYD�FRURQDO��W��DSDUHFHP�HP������FRP�D�H[SOLFLWDomR�GD�LGDGH�GD�FULDQoD�HP�DQRV��PHVHV�
GLDV�
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�����SUHVHQWH��>¶]HW6L@������LGDGH��������
�����LRJXUWH����>X·JXW6L@����LGDGH�������
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�����VRUYHWH����>¶IHW6L@�������LGDGH��������
�����IRUWH��������>¶IoMW6L@�����LGDGH�������

� OX]� GD� )RQRORJLD� $XWRVVHJPHQWDO�� D� OLWHUDWXUD� GD� iUHD� SDFLILFDPHQWH� UHJLVWUD� D
SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV�FRPR�GHFRUUHQWH�GH�DVVLPLODomR��UHSUHVHQWDGD�QHVVH�PRGHOR
SHOR� HVSUDLDPHQWR�GR� WUDoR� >FRURQDO@� GD� YRJDO� SDUD� D� SORVLYD��'HVVH� HVSUDLDPHQWR�� UHVXOWD� D
IRUPD�SDODWDOL]DGD�>WM@��HP�VH�WUDWDQGR�GD�SORVLYD�FRURQDO�>�VRQRUD@���DQWHV�GH�VHU�FULDGD�D�IRUPD
DIULFDGD� >W6@�� 3HOR� IDWR� GH� WRGD� YRJDO� FRURQDO� VHU� >�DQWHULRU@�� R� HVSUDLDPHQWR� GHVVH� WUDoR
YRFiOLFR�DFDUUHWD�TXH�R�WUDoR�>FRURQDO@�GD�DUWLFXODomR�FRQVRQDQWDO�GD�SORVLYD�WDPEpP�VH�WRUQH
>�DQWHULRU@��3DUD�SDVVDU�VH�GD�FRQVRDQWH�FRPSOH[D�>WM@�SDUD�D�DIULFDGD�>W6@��Ki�R�GHVOLJDPHQWR�GR
WUDoR�PHQRU��VHFXQGiULR�>FRURQDO@��H�RFRUUH�D�VXD�FySLD�VRE�R�Qy�3RQWR�GH�&RQVRDQWH��R�TXH
LPSOLFD�D�SURPRomR�GR�WUDoR�VHFXQGiULR�>FRURQDO@�j�DUWLFXODomR�SULPiULD��SDVVD�D�VHU�GRPLQDGR
GLUHWDPHQWH� SHOR� Qy� 3RQWR� GH� &RQVRDQWH�� H�� GHSRLV�� Ki� D� VXEVHT�HQWH� FLVmR� GD� FRQVRDQWH
�&OHPHQWV�� ������ &OHPHQWV� 	� +XPH�� ������ %LVRO� 	� +RUD�� ������� ID]HQGR� VXUJLU� D� FRQVRDQWH
DIULFDGD� FRURQDO� SDODWDO�� FRQVLGHUDGD�� SRU� &OHPHQWV� 	� +XPH� ������� H� SRU� &DODEUHVH� �������
FRQVRDQWH�GH�FRQWRUQR��DSUHVHQWDQGR�XPD�ERUGD�FRP�R�WUDoR�>�FRQWtQXR@�H�RXWUD�FRP�R�WUDoR
>�FRQWtQXR@��FRQIRUPH�PRVWUD�D�UHSUHVHQWDomR�����
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2�IDWR�GH�VHU�R�VHJPHQWR�YRFiOLFR�VHJXLQWH�R�GHVHQFDGHDGRU�GD�SDODWDOL]DomR�GD�SORVLYD
FRURQDO� FRPSURYD�D� LQWHU�UHODomR�HQWUH�DV�PHORGLDV�GH� VHJPHQWRV�HP�VHT�rQFLD� � � � � �²�QHVVH
FDVR�Ki�D�LQWHUDomR�YRJDO�FRQVRDQWH�²��HYLGHQFLDQGR�HIHLWRV�IRQpWLFRV�GH�FR�DUWLFXODomR�

0DV�� DOpP� GR� FRQWH[WR� LPHGLDWDPHQWH� VHJXLQWH� j� SORVLYD� FRURQDO�� R� WUDWDPHQWR
HVWDWtVWLFR�GRV�GDGRV�DSRQWRX�DLQGD�RXWURV�JUXSRV�GH�IDWRUHV�FRPR�IRUWHV�FRQGLFLRQDQWHV�GD
SDODWDOL]DomR�DTXL�UHIHULGD��HYLGHQFLDQGR�WDPEpP�D�LQWHUDomR�FRQVRDQWH�FRQVRDQWH�QR�SURFHVVR
GH�DTXLVLomR�GD� IRQRORJLD�� LQFOXLQGR�D� LQIOXrQFLD�GD� WRQLFLGDGH�� FRPR�PRVWUDP�RV�GDGRV�HP
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- SDODWDO�RQVHW�GD�VtODED�VHJXLQWH�²�����
([���UDWLQKR��>D·W6LÄÚX@���LGDGH��������

�SDWLQKR�>SD·W6LÄÚX@��LGDGH��������
- VLELODQWH�FRURQDO�RQVHW�GD�VtODED�VHJXLQWH�²�����

([���WHVRXUD��>W6L·]RD@���LGDGH�����
���������>W6L·]R5D@��LGDGH��������

E� &217(;72�35(&('(17(�
- SDODWDO�RQVHW�GD�VtODED�SUHFHGHQWH�²�����
������([V���WLWLD�>W6L·W6LD@��LGDGH�������

��������JHQWH>¶=(W6L@��LGDGH�������
- VLELODQWH�FRURQDO�RQVHW�GD�VtODED�SUHFHGHQWH�²�����
������([V���SUHVHQWH�>¶]HW6L@���LGDGH��������

>SH·]HÄMÄQ�W6L@��LGDGH��������
- VLELODQWH�FRURQDO�FRGD�GD�VtODED�SUHFHGHQWH�²�����

([V���HVWH��>¶HVW6L@���LGDGH��������
���UHYLVWLQKD�>UHYLV·�W6LÄÚD@��LGDGH�����

F� 721,&,'$'(�
- SRVW{QLFD�ILQDO�GH�SDODYUD�²�����

([V���OHLWH�����>¶OHW6L@���LGDGH���������
��������VRUYHWH�>¶IHW6L@���LGDGH�����

$R�YHULILFDU�VH�TXH�FRQVRDQWHV�SDODWDLV��FRPR�RQVHW�GH�VtODED�SUHFHGHQWH�H�RX�VHJXLQWH�
IDYRUHFHP� D� SDODWDOL]DomR� GDV� SORVLYDV� FRURQDLV�� j� OX]� GD� )RQRORJLD� $XWRVVHJPHQWDO� SRGH
HYLGHQFLDU�VH� D� LQWHUDomR� FRQVRDQWH�FRQVRDQWH�� 'HVVD� LQWHUDomR�� UHVXOWDP� FRQVRDQWHV� HP
VHT�rQFLD�TXH�SDVVDP�D�FRPSDUWLOKDU�R�PHVPR�SRQWR�GH�DUWLFXODomR��IDWR�TXH��QHVVH�PRGHOR
WHyULFR��p�UHSUHVHQWDGR�SHOD�LQWHUOLJDomR�GH�HVWUXWXUDV�PHOyGLFDV��FRQIRUPH�p�PRVWUDGR�HP�����
HP� GHFRUUrQFLD� GR� SULQFtSLR� FRQKHFLGR� FRPR�2&3� �2EOLJDWRU\� &RQWRXU� 3ULQFLSOH�3ULQFtSLR� GR
&RQWRUQR�2EULJDWyULR���TXH�SURtEH�HOHPHQWRV�DGMDFHQWHV� LJXDLV��FDXVDQGR�RX�R�GHVOLJDPHQWR
GH�XP�GHVVHV�HOHPHQWRV�RX�R�UHFRQKHFLPHQWR�GH�VXD�XQLGDGH�SHOD�LQWHUOLJDomR�GRV�HOHPHQWRV
LGrQWLFRV�� 1D� YHUGDGH�� HVVD� p� WDPEpP� XPD� IRUPD� GH� UHSUHVHQWDomR� GH� XP� HIHLWR� GH� FR�
DUWLFXODomR�

'HYH�VDOLHQWDU�VH�TXH�D�)RQRORJLD�$XWRVVHJPHQWDO�p�XPD�WHRULD�FRP�EDVH�HP�UHJUDV�H
TXH�XPD�IRUPD�TXH�WHP�GH�UHVROYHU�R�HIHLWR�GH�FR�DUWLFXODomR�p�FRP�R�2&3�TXH��QD�UHDOLGDGH�
p�XP�WLSR�GH�UHVWULomR�DR�RXWSXW�OLQJ�tVWLFR��6RE�HVVH�kQJXOR��SRUWDQWR��XPD�VDtGD�TXH�HVVD�WHRULD
HQFRQWUD� SDUD� R� UHIHULGR� IHQ{PHQR� p� XP�PHFDQLVPR� TXH� D� WRUQD�PLVWD�� RX� VHMD�� TXH� D� ID]
LQWHJUDU�UHJUDV�H�UHVWULo}HV�D�RXWSXWV�
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D� SDODWDO�RQVHW�GD�VtODED�VHJXLQWH�>SD·W6L ÄÚX@���SDWLQKR�
>�SD�����������W�6�����������������L Ä���������������Ú�������������X�@

E� SDODWDO�RQVHW�GD�VtODED�SUHFHGHQWH��>¶=HW6L@���JHQWH�

��� ����>�=����������������H��������������W�6�������������L�@

e�WDPEpP�SRU�HIHLWR�GH�FR�DUWLFXODomR�TXH�VLELODQWHV�FRURQDLV�RQVHW�GH�VtODED�SUHFHGHQWH
H�RX� VHJXLQWH�� EHP� FRPR� VLELODQWHV� FRURQDLV� FRGD� GH� VtODED� SUHFHGHQWH� IDYRUHFHP� D
SDODWDOL]DomR� DTXL� UHIHULGD�� 3RGH�VH� DILUPDU� TXH� R� WUDoR� >FRURQDO@� GH� VHJPHQWRV� YL]LQKRV� j
SORVLYD�FRURQDO�IDYRUHFH�D�SDODWDOL]DomR��RX�VHMD��WRGD�XPD�VHT�rQFLD�FRURQDO�FLUFXQGDQWH�OHYD
R��W��D�PDQLIHVWDU�VH�FRPR�>W6@��FRPR�UHVXOWDGR�GH�FR�DUWLFXODomR��VHQGR�TXH�D�FRURQDOLGDGH
GR� >L@� VHJXLQWH� GHVHQFDGHLD� HVVD� SDODWDOL]DomR�� 0DV� VHQGR� R� UHVXOWDGR� GD� FR�DUWLFXODomR
UHSUHVHQWDGR�QHVVH�PRGHOR�SRU�HVWUXWXUDV�LQWHUOLJDGDV��HP�VH�WUDWDQGR�GHVVH�FRQGLFLRQDPHQWR
WHP�GH�VH�UHJLVWUDU�R�UHVXOWDGR�GR�2&3�WDPEpP�QR�WLHU�GR�WUDoR�>FRQWtQXR@��FRQIRUPH�����SRGH
PRVWUDU�� 1HVVH� FDVR�� p� WUDoR� >�FRQWtQXR@� GDV� VLELODQWHV� FRURQDLV�� FRPSDUWLOKDGR

X

CO

X

CO

PC

[ ]coronal

[ ]anterior−

X

CO

X

CO

PC

[ ]coronal

[ ]anterior−



5

UHGXQGDQWHPHQWH�SHODV�YRJDLV��TXH�SDUHFH�WDPEpP�DWXDU�� IDYRUHFHQGR�TXH�D�ERUGD�GLUHLWD�GD
SORVLYD�FRURQDO�VH�WRUQH�>�FRQWtQXD@��(VVH�IDWR�ILFD�HYLGHQWH�TXDQGR�D�VLELODQWH�FRURQDO�DSDUHFH
FRPR�RQVHW�GD�VtODED�VHJXLQWH��FRPR�PRVWUD�����

����SDODWDO�RQVHW�GD�VtODED�VHJXLQWH��>W6L·]R5D@���WHVRXUD�

>�W�6����������������������������������L���������������������������������]�����������R5D�@

0DV� p� LQWHUHVVDQWH� REVHUYDU� TXH�� QHVVH� PRGHOR�� FRPR� Ki� XP� SULQFtSLR� GH� ERD�
IRUPDomR�TXH�SURtEH�R�FUX]DPHQWR�GH� OLQKDV�GH�DVVRFLDomR��R� WLHU�GR� WUDoR� >FRQWtQXR@� �SRGH
HVWDU�IDYRUHFHQGR�D�SDODWDOL]DomR�GH��W��VRPHQWH�QR�FRQWH[WR�VHJXLQWH�j�SORVLYD��XPD�YH]�TXH��QR
FRQWH[WR� SUHFHGHQWH�� HP� YLUWXGH� GH� >W6@� WHU� D� ERUGD� HVTXHUGD� >�FRQWtQXD@�� RV� VHJPHQWRV
>�FRQWtQXRV@�QHVVH�WLHU�QmR�SRGHP�D�HOH�LQWHUOLJDU�VH��SRUTXH�KDYHULD�FUX]DPHQWR�GH�OLQKDV�GH
DVVRFLDomR��(QWmR��VHULD�SHUWLQHQWH�D�SHUJXQWD�DFHUFD�GH�FRPR�VH�SRGH�UHJLVWUDU��QHVVH�PRGHOR�
R� IDYRUHFLPHQWR� GD� SDODWDOL]DomR� GDV� SORVLYDV� FRURQDLV� SHOD� VLELODQWH� FRURQDO� HP� FRQWH[WR
DQWHULRU��VHMD�FRPR�RQVHW��VHMD�FRPR�FRGD�GD�VtODED�SUHFHGHQWH��(VVH�FRQGLFLRQDPHQWR�Vy�SRGH
VHU�FUHGLWDGR�j�SUHVHQoD�GR�WUDoR�>FRURQDO@��2�WLHU�GR�WUDoR�>FRQWtQXR@��QR�FRQWH[WR�SUHFHGHQWH
j� DIULFDGD�� QmR� SRGH� HVWDU� DWXDQGR� IDYRUDYHOPHQWH� j� VXD� UHDOL]DomR�� � (�� SHORV� GDGRV� GH
DTXLVLomR�GD�IRQRORJLD�GR�3RUWXJXrV��FRPR�VH�Yr�HP������H�FRPR�VH�SRGH�FRQVWDWDU�HP�������p
WmR� IUHT�HQWH� R� IDYRUHFLPHQWR� SDUD� R� HPSUHJR� GD� SDODWDOL]DomR� FRP�R� FRQWH[WR� SUHFHGHQWH
FRQVWLWXtGR�GD�VHT�rQFLD�YRJDO�FRURQDO���VLELODQWH�FRURQDO�FRGD�GD�VtODED�DQWHULRU�²�DV�TXDLV
WrP� R� WUDoR� >�FRQWtQXR@� ²� TXH� SDUHFHULD� HVWDU� WDPEpP� HVVH� WUDoR� PLOLWDQGR� D� IDYRU� GD
UHDOL]DomR�GH�>W6@��1R�HQWDQWR��SHOD�WHRULD��FRPR�Mi�VH�GLVVH��VRPHQWH�R�WUDoR�>FRURQDO@��HP�VH
WUDWDQGR�GR�FRQWH[WR�SUHFHGHQWH��SRGH�HVWDU�IDYRUHFHQGR�D�DIULFDGD�SDODWDO�

���
�����HVWH������������>¶HVW6L@���LGDGH��������
�����VDERQHWH����>VDYR·QHVW6L@���LGDGH���������
����UHYLVWLQKD��>UHYLV·W6LÄÚD@���LGDGH�����
����WULVWH�����������>¶W6LVW6L@���LGDGH��������
�����������������������>¶W5LVW6L@����LGDGH�����
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�
3RGHULD� DUJXPHQWDU�VH� TXH� HVVH� FRQGLFLRQDPHQWR� OLQJ�tVWLFR� GD� SDODWDOL]DomR� GDV

SORVLYDV�FRURQDLV�VH�UHVWULQJH�DR�IXQFLRQDPHQWR�GD� OtQJXD�HP�VHX�SURFHVVR�DTXLVLFLRQDO��PDV
QmR�p�R�TXH�D�UHDOLGDGH�PRVWUD��XPD�SHVTXLVD�GH�$OEDQR��������S������FRQFOXLX�TXH��PHVPR�HP
GLDOHWRV�GR�3%�QmR�DIULFDGRUHV��p�SDODWDOL]DGD�D�SORVLYD�FRURQDO�GLDQWH�GH� >L@��TXDQGR�D�VtODED
DQWHULRU�DSUHVHQWD�YRJDO�FRURQDO��VHJXLGD�GH��V���FRPR�HP��>¶HVW6L@��>¶(VW6L@�H��>¶LVW6L@�

2V�UHVXOWDGRV�REWLGRV�SHOR�WUDWDPHQWR�HVWDWtVWLFR�UHIHUHQWHPHQWH�DR�FRQWH[WR�VHJXLQWH
IDYRUHFHGRU�GD�SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV��PRVWUDGRV�HP������H�R�VHX�IXQFLRQDPHQWR�
UHSUHVHQWDGR�HP������SRGHULDP�HVWDU�DWHVWDQGR�D�H[LVWrQFLD�HIHWLYD�GH�XPD�IDFH�>�FRQWtQXD@�H�GH
RXWUD�>�FRQWtQXD@�QDV�SDODWDLV�DIULFDGDV��FRQILUPDQGR�OKHV�R�VWDWXV�GH�FRQVRDQWHV�GH�FRQWRUQR�
SDUHFHP� PHVPR� VHU� VHJPHQWRV� TXH� FRQWrP� GXDV� UDt]HV�� FRP� D� VHT�rQFLD� >�FRQWtQXR@� �
>�FRQWtQXR@� VRE� HVVDV� UDt]HV�� FRPR� SUHFRQL]DP�&OHPHQWV�	�+XPH� ������� H�&DODEUHVH� �������
6HQGR� DVVLP�� D� IRUPDOL]DomR� HP� ���� SDUHFH� VHU� D� DGHTXDGD� UHSUHVHQWDomR�SDUD�RV� VHJPHQWRV
DIULFDGRV�SDODWDLV�>W6@�H�>G=@��TXH�UHVXOWDP�GD�UHJUD�GH�SDODWDOL]DomR�GDV�SORVLYDV�FRURQDLV�DQWHV
GH�>L@�HP�PXLWDV�YDULDQWHV�GR�3%�

8PD�HYLGrQFLD�SDUD�DWULEXLomR�GH�XPD�ERUGD�>�FRQWtQXD@�SDUD�RV�VHJPHQWRV�DIULFDGRV
H�D�FRQILUPDomR�GH�VHX�VWDWXV�GH�FRQVRDQWHV�GH�FRQWRUQR�SRGH�VH�FROKLGD�WDPEpP�HP�GDGRV�GH
DTXLVLomR�GR�,QJOrV�FRPR�OtQJXD�PDWHUQD��Mi�TXH�HVVD�OtQJXD�DSUHVHQWD�DV�DIULFDGDV�>W6@�H�>G=@�HP
VHX� VLVWHPD� IRQROyJLFR�� HPERUD�QHQKXP�GRV� DXWRUHV� GH�/tQJXD� ,QJOHVD� DTXL� UHIHULGRV� WHQKD
DSUHVHQWDGR� RV� GDGRV� FRP� HVVD� LQWHUSUHWDomR��1R� SURFHVVR� GH� DTXLVLomR� GR� ,QJOrV�� FULDQoDV
HPSUHJDP� SORVLYDV� RX� DIULFDGDV� FRUUHVSRQGHQGR� D� DOYRV� IULFDWLYRV�� +i� H[HPSORV� GHVVH
HPSUHJR�HP�YiULRV�GDGRV�SHVTXLVDGRV��FRPR�����DSUHVHQWD�

���
D��GDGRV�GH�$PDKO��LGDGH�����²��������VHJXQGR�6PLWK��������
¶JRRVH·���>JX�WV@
¶VHQG������>WV(QG@
¶IDWKHU·���>ID�G]�@
¶RWKHU·����>¥G�@�a�>¥G]�@
¶ZHDVHO·��>ZL�G]�O@
¶FORVHU·���>NO�XWV�@

E��GDGRV�GH�.HYLQ��LGDGH�����²�������VHJXQGR�(GZDUGV��������
¶ILVK·�������>W,V@�a�>W]8V@
¶VKRHV·����>WVM8@

F��GDGRV�GH�/LQGD��LGDGH�������VHJXQGR�(GZDUGV��������
¶]HEUD·����>¶G]LED@

$R� HPSUHJDUHP� FRQVRDQWHV� SORVLYDV� RX� DIULFDGDV� SRU� VHXV� VLVWHPDV� QmR� LQWHJUDUHP
IULFDWLYDV�� HVVDV� FULDQoDV� HYLGHQFLDP�R� SUREOHPD� GD� LQVWDELOLGDGH� QR� HPSUHJR� IRQROyJLFR� GR
WUDoR� >FRQWtQXR@��2� XVR� GD� DIULFDGD�� TXH� WHP� D� ERUGD� GLUHLWD� >�FRQWtQXD@�� VH�PRVWUD�� QHVVHV
FDVRV��FRPR�XP�HVWiJLR�LQWHUPHGLiULR�HQWUH�D�DTXLVLomR�GDV�SORVLYDV��TXH�VmR�>�FRQWtQXDV@��H�D
DTXLVLomR�GDV�IULFDWLYDV��TXH�VmR�>�FRQWtQXDV@���R�TXH�VH�FRPSURYD�SHOR�IDWR�GH�TXH�DV�FULDQoDV
FXMRV�GDGRV�HVWmR�DFLPD�H[HPSOLILFDGRV��HP�OXJDU�GH�IULFDWLYDV�>�DQWHULRUHV@��XVDUDP�DIULFDGDV
>�DQWHULRUHV@��²�>WV@�H�>G]@�²��TXH�QmR�LQWHJUDP�R�VLVWHPD�IRQROyJLFR�GR�,QJOrV�
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5HWRUQDQGR�DR�IDWR�GD�LQIOXrQFLD�GR�FRQWH[WR�QD�DTXLVLomR�IRQROyJLFD��YDOH�UHIHULU�TXH
SHVTXLVDV� VREUH� FULDQoDV� FRP� GHVYLRV� IRQROyJLFRV� WDPEpP� VmR� FDSD]HV� GH� UHIHUHQGDU� D
LQIOXrQFLD� GR� FRQWH[WR� QR� XVR� GH� DIULFDGDV� HP� OXJDU� GH� SORVLYDV� FRURQDLV�� � � 8P� H[HPSOR
DSDUHFH�QRV�GDGRV�GH�'���PHQLQD�GH���DQRV�H���PrV�TXH�DSUHVHQWD�SUHIHUrQFLD�VLVWHPiWLFD�SRU
XP� VRP� �<DYDV� 	� 0DW]HQDXHU�+HUQDQGRUHQD�� ������� VHX� VLVWHPD� IRQROyJLFR� QmR� DSUHVHQWDGD
IULFDWLYDV��VHQGR�TXH�HVVHV�DOYRV�VmR�UHDOL]DGRV�UHJXODUPHQWH�FRPR�>W@�HP�RQVHW�LQLFLDO�GH�SDODYUD
H�FRPR�>W6@�RX� >G=@�HP�RQVHW�iWRQR� LQWHUYRFiOLFR��RX�VHMD��HQWUH�VHJPHQWRV�TXH�DSUHVHQWDP�R
WUDoR�>�FRQWtQXR@��(P�����HVWmR�H[HPSORV�GD�SURGXomR�OLQJ�tVWLFD�GH�'�

���
D��RQVHW�LQLFLDO E��RQVHW�LQWHUYRFiOLFR
����FKDSpX���>WD·S(Z@ ����ELFKR�����>¶ELW6X@
����MDQHOD�����>WD·Q(OD@ ����UHOyJLR����>UH·OoG=MX@
����FKDYH�����>¶WDW6L@ ����FDL[D��������>¶WD�W6�@

2V� GDGRV� GHVVD� PHQLQD� DWHVWDP� R� XVR� GD� DIULFDGD� SDODWDO� �TXH� WHP� D� ERUGD� GLUHLWD
>�FRQWtQXD@��� HP� OXJDU� GD� SORVLYD�� HQWUH� YRFyLGHV�� RX� VHMD�� HQWUH� VHJPHQWRV� >�FRQWtQXRV@�
VHPSUH�HP�VtODEDV�iWRQDV��SDUWLFXODUPHQWH�SUHFHGHQGR�YRJDLV�>�EDL[DV@�

1HVVH�SRQWR�� p�SRVVtYHO�YHULILFDU�VH�TXH�SRGHP�VHU�GHVWDFDGRV�� HQWUH� WRGRV�RV�GDGRV
DWp� DTXL� DSUHVHQWDGRV�� FLQFR� IDWRV�� D�� R� HPSUHJR� GDV� DIULFDGDV� SDODWDLV� FRPR�GHFRUUrQFLD� GD
SDODWDOL]DomR� GDV� SORVLYDV� FRURQDLV� p� FRQVHT�rQFLD� GH� SURFHVVR� GH� DVVLPLODomR� RX� GH� FR�
DUWLFXODomR�� E�� HVVD� SDODWDOL]DomR� p�� FRPR� GL]� D� OLWHUDWXUD�� XP� SURFHVVR� GH� FRURQDOL]DomR�
GHVHQFDGHDGR�SHOD�YRJDO�FRURQDO�>L@�RX�SHOR�JOLGH�FRURQDO�>M@��F��HVVH�SURFHVVR�p�IDYRUHFLGR�SRU
RXWURV�VHJPHQWRV�GR�FRQWH[WR�OLQJ�tVWLFR�FLUFXQGDQWH��TXH�FRPSDUWLOKDP�R�WUDoR�>FRURQDO@��G�
R�XVR�GD�DIULFDGD�SDODWDO�p�IDYRUHFLGR�HP�SRVLomR�iWRQD��j�ERUGD�GLUHLWD�GH�XP�Sp�WURTXHX��RV
UHVXOWDGRV� UHODWLYRV� j� YDULiYHO� WRQLFLGDGH� HP� ���� FRQILUPDP� HVVH� IDWR��� H�� D� SDODWDOL]DomR� p
UHSUHVHQWDGD�� QR�PRGHOR� DXWRVVHJPHQWDO�� SHOR� HVSUDLDPHQWR� GR� WUDoR� FRURQDO� GD� YRJDO� DOWD
VHJXLQWH��VHQGR�TXH�R�IDYRUHFLPHQWR�GD�UHJUD�SHOR�FRQWH[WR�FLUFXQGDQWH�p�H[SOLFDGR�FRP�EDVH
QR�2&3��TXH�VH�FRQVWLWXL�HP�XPD�UHVWULomR�DR�RXWSXW�

(�FRPR�SRGH�VHU�YLVWR�HVVH�HIHLWR�GH�FR�DUWLFXODomR�H�GH�IDYRUHFLPHQWR�GD�UHDOL]DomR
GDV� DIULFDGDV� SDODWDLV� j� OX]� GH� XP� PRGHOR� WHyULFR� FXMD� UHODomR� HQWUH� LQSXW� H� RXWSXW� VH� IDoD
VRPHQWH� FRP� EDVH� HP� UHVWULo}HV� H� QmR� FRP� EDVH� HP� UHJUDV"� � 1D� 7HRULD� GD� 2WLPLGDGH�� D
HVFROKD�GR�RXWSXW�yWLPR�p�UHDOL]DGD�SHOD�DYDOLDomR�GRV�FDQGLGDWRV�D�RXWSXW�D�SDUWLU�GD�KLHUDUTXLD
GH�UHVWULo}HV�HVWDEHOHFLGD�SHOR�VLVWHPD��$V�UHVWULo}HV�VmR�XQLYHUVDLV�H�FRQVLVWHP�HP�UHTXLVLWRV
HVWUXWXUDLV�TXH�SRGHP�VHU� VDWLVIHLWRV�RX�YLRODGRV�QXPD�IRUPD�GH�RXWSXW� �NDJHU��������S�����$
YLRODomR�jV� UHVWULo}HV�GHYH� VHU�PtQLPD��RFRUUHQGR� VRPHQWH�SDUD� HYLWDU� YLRODo}HV� D� UHVWULo}HV
PDLV� DOWDV� QD� KLHUDUTXLD�� &RPR� DV� UHVWULo}HV� VH� PDQLIHVWDP� QD� IRUPD� GH� DVVHUo}HV�� VHMDP
DILUPDWLYDV� RX� QHJDWLYDV�� R� IHQ{PHQR� GD� DVVLPLODomR� WHUi� GH� VHU� DVVLP� WDPEpP� H[SUHVVR�� R
LPSRUWDQWH� p� TXH� WHUi� GH� FDSWDU� R� HVSDOKDPHQWR� GH� XP� RX� PDLV� WUDoRV� SRU� GHWHUPLQDGR
GRPtQLR��$�OLWHUDWXUD�Mi�UHJLVWUD�UHVWULo}HV�GHVVD�QDWXUH]D��&RURQDO�KLJK��&2521$/�$/72�
�.DJHU��������SRGH�VHU�HQWHQGLGD�FRPR�XP�H[HPSOR�GHVVH�WLSR�GH�UHVWULomR�

&RPR� VLPSOHV� H[HPSOR� GR� IXQFLRQDPHQWR� GD� WHRULD�� SURS}H�VH� DTXL� R� XVR� GH� WUrV
UHVWULo}HV�� TXH� DSDUHFHP� HP� ����� SDUD� LOXVWUDU� D� RFRUUrQFLD� GD� SDODWDOL]DomR� GDV� SORVLYDV
FRURQDLV�

���
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D� ,GHQW�,2��FRU��²�D�HVSHFLILFDomR�GR�SRQWR�>FRURQDO@�GH�XP�VHJPHQWR�GR�LQSXW�GHYH�VHU
SUHVHUYDGR�QR�RXWSXW�

E� ,GHQW�,2��FRQW��²�D�HVSHFLILFDomR�GR�YDORU�GR� WUDoR� >FRQWtQXR@�GH�XP�VHJPHQWR�GR
LQSXW�GHYH�VHU�SUHVHUYDGR�QR�RXWSXW�

F� &RURQDO�DOWR�²�FRQVRDQWHV�FRURQDLV�TXH�DQWHFHGHP�YRJDLV�FRURQDLV�DOWDV�WDPEpP�VmR
DOWDV�

$V� UHVWULo}HV� � �D�� H� �E��� TXH� LQWHJUDP� DV� UHVWULo}HV� GD� IDPtOLD� GH� )LGHOLGDGH� HQWUH
LQSXW�RXWSXW��SUHVHUYDP�D�PDQXWHQomR�GR�SRQWR�>FRURQDO@�H�GD�SUHVHQoD�GR�WUDoR�>�FRQWtQXR@�QR
VHJPHQWR�SDODWDOL]DGR���D�UHVWULomR��F��ID]�D�SORVLYD�FRURQDO�WRUQDU�VH�SDODWDO�

$� KLHUDUTXLD� GHVVDV� UHVWULo}HV�� FRQIRUPH� DSUHVHQWD� R� WDEOHDX� HP� ������ PRVWUD� FRPR
RXWSXW�yWLPR�SDUD�D�SORVLYD�FRURQDO�DQWHV�GH�>L@�D�IRUPD�FRP�D�DIULFDGD�SDODWDO��DSRQWDQGR�FRPR
VXEyWLPD�D�IRUPD�QmR�SDODWDOL]DGD�>¶WLD@�

����
�������WLD� ,'(17�,2

�FRU�
,'(17�,2
�FRQW�

&25�$/7
2

¶WLD ������������
)��¶W6LD
������¶6LD ��������
������¶VDL �������� ������������
¶NLD ������
�������

2EVHUYH�VH�TXH��HPERUD�R�VHJPHQWR�>W6@�DSUHVHQWH�GRLV�YDORUHV�SDUD�R�WUDoR�>FRQWtQXR@�
QmR�YLROD�D�UHVWULomR�,'(17�,2��FRQW��SRUTXH�VXD�HVWUXWXUD�LQWHUQD�WDPEpP�LQWHJUD�R�YDORU�>�
FRQWtQXR@�FRQWLGR�QR�VHJPHQWR��W��

$�SUHVHQoD�GH�RXWUD�UHVWULomR�QD�KLHUDUTXLD�²�GD�IDPtOLD�$/,1+$0(172�²��GHYHUi
UHIHULU�D�SUHIHUrQFLD��GXUDQWH�R�SURFHVVR�GH�DTXLVLomR�GD�IRQRORJLD�GD�OtQJXD��SHOD�SDODWDOL]DomR
QD� ERUGD� GLUHLWD� GR� Sp� WURTXHX��$� LQFOXVmR� GHVVH� WLSR� GH� UHVWULomR� QD� KLHUDUTXLD� p� FDSD]� GH
UHSUHVHQWDU�XP�GRV�DYDQoRV�GD�7HRULD�GD�2WLPLGDGH��R�WUDWDPHQWR�VLPXOWkQHR�GH�IHQ{PHQRV
GH�QDWXUH]D�PHOyGLFD�FRP�RV�GH�QDWXUH]D�SURVyGLFD�

8PD� YDQWDJHP� GHVVH� PRGHOR� VREUH� R� DQWHULRUPHQWH� UHIHULGR� p� D� FRQVLVWrQFLD
FRQFHLWXDO�� XPD�YH]�TXH�QmR�PLVWXUD� UHJUDV� H� UHVWULo}HV��$OpP�GLVVR�� FRQVHJXH� UHXQLU� D�EDVH
IRQpWLFD� GR� HIHLWR� GH� FR�DUWLFXODomR� HP� XPD� UHVWULomR� HVWUXWXUDO�� FRPR� D� UHVWULomR
&2521$/�$/72�� DTXL� H[HPSOLILFDGD�� 0DV� Ki� RXWUD� YDQWDJHP� GHVVD� SURSRVWD� WHyULFD�� D
FDSDFLGDGH�GH�JHQHUDOL]DomR���$R�XVDU�VH��SRU�H[HPSOR��D�UHVWULomR�&2521$/�$/72��WHP�VH
TXH�TXDOTXHU�FRQVRDQWH�FRURQDO�WHQGHUi�D�SDODWDOL]DU�VH�DQWHV�GD�YRJDO�DOWD�>L@��'HVVD�IRUPD�p
SRVVtYHO�SUHYHU�VH�TXH��V��H��]��SRGHP�UHDOL]DU�VH�FRPR�>6@�H�>=@��UHVSHFWLYDPHQWH��DQWHV�GH�>L@�
(�p�R�TXH�SRGH�RFRUUHU�QR�SURFHVVR�GH�DTXLVLomR�GD�IRQRORJLD��FRPR�DWHVWDP�SHVTXLVDV��FRPR
D�GH�0DW]HQDHXU�+HUQDQGRUHQD� �������� H� p� WDPEpP�R�TXH�RFRUUH�QR� ,QJOrV�$PHULFDQR� �+\PDQ�
��������������W����G����V��H��]��UHDOL]DP�VH�FRPR�>W6@��>G=@��>6@�H�>=@��UHVSHFWLYDPHQWH��DQWHV�GR
JOLGH�FRURQDO�>M@����(P�UD]mR�GR�VHX�SUySULR�IRUPDOLVPR��SRUWDQWR��D�7HRULD�GD�2WLPLGDGH��DOpP
GH� DXWRPDWLFDPHQWH� EORTXHDU� RX� SURPRYHU� RXWSXWV� SRVVtYHLV�� SRGH� FDSWDU� PDLRUHV
JHQHUDOL]Do}HV��PRVWUDQGR�ERD�FDSDFLGDGH�SUHGLWLYD�
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0DV� VH� RV� HIHLWRV� GR� FRQWH[WR� VmR� IXQGDPHQWDLV� SDUD� D� SDODWDOL]DomR�� p� LPSRUWDQWH
VHJXLU�VH� DLQGD� RXWUR� FDPLQKR�� XVDQGR�VH� XP� PRGHOR� GLQkPLFR�� FRPR� D� )RQRORJLD
$UWLFXODWyULD�� $� )RQRORJLD� $UWLFXODWyULD� WHP� R� JHVWR� DUWLFXODWyULR� FRPR� XQLGDGH� I{QLFD
DEVWUDWD�� FRQVLVWLQGR� HVWH�� QR� GL]HU� GH� $OEDQR� ������� ������� QXPD� RVFLODomR� TXH� DIHWD
VLPXOWDQHDPHQWH�R�FXUVR�WHPSRUDO�GH�YiULRV�SDUkPHWURV�DUWLFXODWyULRV��GHQRPLQDGRV�YDULiYHLV
GR� WUDWR�� RV� TXDLV� GHWHUPLQDP�� SRU� VXD� YH]�� DV� WUDMHWyULDV� GRV� DUWLFXODGRUHV�� &RP� HVVH
IXQGDPHQWR�WHyULFR��R�IHQ{PHQR�DTXL�IRFR�GH�HVWXGR�DGTXLUH�RXWUD�IHLomR�H�VHJXH�H[SOLFDomR
WDPEpP�GLIHUHQWH��QmR�PDLV�FRP�EDVH�HP�XQLGDGHV�FRPR�R�IRQHPD��R�VHJPHQWR��R�WUDoR�RX
TXDOTXHU� DXWRVVHJPHQWR�� $V� XQLGDGHV� QmR� VmR� PDLV� HVWiWLFDV�� HYROXHP� QR� WHPSR� H� VmR
H[SHULPHQWDGDV�H�DQDOLVDGDV�LQVWUXPHQWDOPHQWH��SRLV��FRPR�GL]�$OEDQR��������S�������XP�JHVWR
SRGH� UHGX]LU�VH� �LVWR� p�� DWXDU� FRPR� XPD� PROD� PDLV� FXUWD�� RX� GLIHUHQWHV� JHVWRV� SRGHP
VREUHSRU�VH��LVWR�p��XPD�RVFLODomR�SRGH�LQLFLDU�VH�GXUDQWH�R�FXUVR�GH�RXWUD���'H�DFRUGR�FRP�D
)RQRORJLD�$UWLFXODWyULD��WRGRV�RV�SURFHVVRV�I{QLFRV�GDV�OtQJXDV�GR�PXQGR�GHYHP�VH�j�DomR�RX
LQWHUDomR�GHVVHV�GRLV�PHFDQLVPRV��D�UHGXomR�H�D�VREUHSRVLomR�

&RP� HVVH� HQWHQGLPHQWR�� SDUD� $OEDQR� �������� D� SDODWDOL]DomR� GDV� SORVLYDV� FRURQDLV�
FRPR�RXWUDV�DOWHUDo}HV�VHJPHQWDLV�TXH�VH�UHJLVWUDP�QR�3%��QmR�p�XPD�PXGDQoD�FDWHJyULFD�HP
TXH��W��SDVVD�SDUD�D�DIULFDGD�SDODWDO��p�XP�SURFHVVR�JUDGXDO��GHFRUUHQWH�GH�YDULDo}HV�FRQWtQXDV
GD�H[WHQVmR�H�GR�WHPSR�UHODWLYR�DRV�PRYLPHQWRV�DUWLFXODWyULRV�H�TXH��SRU� LVVR��p�PXLWR�PDLV
DGHTXDGDPHQWH�UHSUHVHQWDGR�SRU�XP�PRGHOR�GLQkPLFR��FRPR�D�7HRULD�GD�$omR��TXH� LQWHJUD
IRQRORJLD�H�IRQpWLFD��R�GLVFUHWR�H�R�FRQWtQXR����$OEDQR��RS�FLW���FRPSURYD��FRP�RV�HVSHFWURV�GD
OLEHUDomR�GD�FRQVRDQWH�SORVLYD��W��HP�GLIHUHQWHV�FRQWH[WRV��TXH�HP�GHWHUPLQDGRV�DPELHQWHV
�FRPR�HP�>¶LVW6L@�²�TXDQGR�R�>W@�p�VHJXLGR�SRU�>L@�H�SUHFHGLGR�SRU�YRJDO�FRURQDO��VHJXLGD�GH�>V@��
HVVD�SORVLYD�VH�WRUQD��HP�IDODQWHV�GH�GLDOHWR�QmR�DIULFDGRU��WmR�SDODWDOL]DGD�FRPR�D�GH�IDODQWHV
DIULFDGRUHV��FRPR�VH�Yr�HP�����E���FRPSDUDQGR�VH�FRP�D�DIULFDGD�>W6@�HP�����D��

1D� YHUGDGH�� FRP� HVVH� H[HPSOR��$OEDQR� H[SOLFLWD� WDPEpP� D� UHOHYkQFLD� GR� FRQWH[WR
OLQJ�tVWLFR� QR� HPSUHJR� GH� VHJPHQWRV� TXDQGR� UHIHUH� WH[WXDOPHQWH� TXH� ´ILFD� FODUR� TXH� RV
IDODQWHV�GH�GLDOHWRV�QmR�DIULFDGRUHV�SUHFLVDP�GH�RXWURV�IDWRUHV��DOpP�GH�XP�>L@� VHJXLQWH��SDUD
GHVODQFKDU� D� SDODWDOL]DomRµ�� (� UHVVDOWD� TXH� ´TXDQGR� HVVHV� IDWRUHV� VH� DFXPXODP�� R� SURFHVVR�
VXUSUHHQGHQWHPHQWH�� WRUQD�VH� DXGtYHOµ�� &RQFOXL�� SRUWDQWR�� TXH� µR� GLVFUHWR� H� R� FRQWtQXR
FRQYLYHP�ODGR�D�ODGRµ��������S������
����
(VSHFWURV�GD�OLEHUDomR�GD�FRQVRDQWH�HP�

D��>W6@D
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E��LV>W@H��IDODQWH�QmR�DIULFDGRU�

&RPSDUDQGR�VH� RV� HVSHFWURV� HP� �D�� H� �E��� Yr�VH� TXH� VmR� H[WUHPDPHQWH� VHPHOKDQWHV�
SRLV�RV�GRLV�PRVWUDP�VH�� FRPR�UHVVDOWD�$OEDQR� ������� S������� FRPSDFWRV� H� DVFHQGHQWHV��3DUD
UHJLVWUDU�D�GLIHUHQoD�FRP� >W@��$OEDQR�PRVWUD�TXH�R�HVSHFWUR�GHVVD�FRQVRDQWH�p�� DR�FRQWUiULR�
GLIXVR�H�GHVFHQGHQWH��FRPR�VH�Yr�HP������

����
(VSHFWUR�GD�OLEHUDomR�GD�FRQVRDQWH�HP��>W@D�

&RP�HVVH� HVWXGR��GL]�$OEDQR� ������� S������ TXH� D�SDODWDOL]DomR�RFRUUH� JUDGLHQWHPHQWH
HP�GLDOHWRV�QmR�DIULFDGRUHV��FRP�VDOLrQFLD�QR�FRQWH[WR�HP�TXH�>W@�p�VHJXLGR�GH�>L@�H�SUHFHGLGR
GH� YRJDO� FRURQDO� VHJXLGD� GH� >V@�� SRUTXH� ´D� VHPHOKDQoD� HQWUH� YRJDLV� GH� VtODEDV� DGMDFHQWHV
IDYRUHFH�D�VXD�VREUHSRVLomR��ID]HQGR�FRP�TXH�DV�FRQVRDQWHV�FRURQDLV��HPSXUUDGDV�SRU�DPERV
RV� JHVWRV� YRFiOLFRV�� IOXWXHP� VREUH� DV� YRJDLV� DQWHULRUHV�� SDODWDOL]DQGR�VHµ�� (� LVVR� RFRUUH
SUHGRPLQDQWHPHQWH�HP�VtODEDV�iWRQDV��FRPR�D�SRVW{QLFD�QmR�ILQDO�QR�YRFiEXOR�OLQJ�tVWLFD��SRU
H[HPSOR��´SRUTXH�D�EDWLGD�ULWPLFDPHQWH�IUDFD�GRV�SURSDUR[tWRQRV�IDYRUHFH�R�GHVOL]DPHQWR�GD
FRQVRDQWH�VREUH�D�FRGD�GR�JHVWR�GD�YRJDO�W{QLFD�H�HVVD�SRVLomR�IDYRUHFH�D�UHGXomR�GR�JHVWR
FRQVRQDQWDO��SURYRFDQGR�R�HQIUDTXHFLPHQWR�GD�REVWUXomRµ��$R�FRQFOXLU�HVVH�FRPSRUWDPHQWR
QmR�Vy�SDUD�DV�SORVLYDV�FRURQDLV��R�SUHVHQWH�PRGHOR�HVWi�SUHYHQGR�TXH�D�SDODWDOL]DomR�WHQGHUi
D� DFRQWHFHU� FRP� RXWUDV� FRQVRDQWHV� FRURQDLV� HP� FRQWH[WR� LGrQWLFR�� $� FDSDFLGDGH� GH
JHQHUDOL]DomR�GD�SURSRVWD��SRUWDQWR��p�LQGLVFXWtYHO�

2V�H[HPSORV�UHIHULGRV�SRU�$OEDQR��������DWHVWDP�FODUDPHQWH�D�LQIOXrQFLD�GR�DPELHQWH
OLQJ�tVWLFR�QD�IRQRORJLD�H�D�FRQVHT�HQWH�JUDGLrQFLD�GH�VXD�PDQLIHVWDomR�HP�PXLWRV�IHQ{PHQRV�
FRPR� R� GD� SDODWDOL]DomR�� (YLGHQFLDP� TXH�� HQWmR�� p� IXQGDPHQWDOPHQWH� D� VHT�rQFLD� GD
FRURQDOLGDGH� TXH� IDYRUHFH� D� SDODWDOL]DomR� GD� SORVLYD� FRURQDO�� R� TXH� YHP�� HP� FHUWR� VHQWLGR�
FRQILUPDU�D�FRHUrQFLD�GDV�FRQFOXV}HV�UHSUHVHQWDGDV�HP�HVWUXWXUDV�DXWRVVHJPHQWDLV�HP�����H�HP
����H��SHOD�7HRULD�GD�2WLPLGDGH��YHP�FRUURERUDU�D�SHUWLQrQFLD�GR�IXQFLRQDPHQWR��QD�KLHUDUTXLD
GH�UHVWULo}HV�GR�3%��GD�UHVWULomR�&2521$/�$/72��FRPR������HYLGHQFLD�

2� WUDEDOKR� OHYD� D� FRQFOXLU�VH� TXH�� QD� EXVFD� SHUPDQHQWH� GH� GHVFULo}HV� DFXUDGDV� H� GH
H[SOLFDo}HV�FRQVLVWHQWHV�SDUD�RV�IHQ{PHQRV�GD�DTXLVLomR�GD�IRQRORJLD�H�GH�GHVYLRV�IRQROyJLFRV
GR� GHVHQYROYLPHQWR�� DV� SHVTXLVDV� HVWmR� DSRQWDQGR� SDUD� D� QHFHVVLGDGH� FUHVFHQWH� GH� DWHQomR
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HVSHFLDO� DRV� FRQWH[WRV� OLQJ�tVWLFRV� GRV� GDGRV� HVWXGDGRV�� VHMD� QD� SURSRVLomR� GH� WHVWHV� GH
DYDOLDomR�� VHMD� QD� DQiOLVH� GRV� FRUSRUD� REWLGRV�� $OpP� GLVVR�� IXQGDPHQWDO� p� DWHQWDU� SDUD� R
HPEDVDPHQWR� WHyULFR�GD� DQiOLVH�²�QHP� WRGRV�RV�PRGHORV� WHyULFRV� WrP�D�PHVPD� FDSDFLGDGH
H[SODQDWyULD�H�SUHGLWLYD�²��H�p�EDVLODU� OHPEUDU�TXH�RV�HVWXGRV�QmR�WrP�GH�YLQFXODU�VH��RX�QmR
SRGHP�� D� XP� ~QLFR� PRGHOR�� GHYHQGR�VH� SURFXUDU� PXLWDV� YH]HV�� HP� YLUWXGH� GD� UHDOLGDGH
PXOWLIDFHWDGD�GD�OtQJXD��PDLV�GH�XPD�WHRULD��QmR�VH�GHYH�HVTXHFHU�TXH�D�H[SUHVVmR�H[WHUQD�GD
OLQJXDJHP�p�DUWLFXODGD�H�TXH��SRUWDQWR��IRQpWLFD�H�IRQRORJLD�WrP�GH�VHU�DOLDGDV�QXP�HVWXGR�TXH
VH�TXLVHU�FRPSOHWR��SDUWLFXODUPHQWH�HP�VH�WUDWDQGR�GH�DTXLVLomR�GD�OLQJXDJHP��VHMD�HP�FDVR�GH
SURFHVVR�FRQVLGHUDGR�QRUPDO��RX�HP�FDVR�GH�GHVYLR�GR�GHVHQYROYLPHQWR�IRQROyJLFR�

$*5$'(&,0(1726
$JUDGHoR�DR�&13T��SHOR�DSRLR�j�SHVTXLVD���3URFHVVR�Q��������������
$JUDGHoR� DR� 3URI�� -RUJH� :DOWHU� GD� 5RFKD� (VSLJD�� SHOR� DSRLR� QD� XWLOL]DomR� GR� SDFRWH
9$5%58/�
$JUDGHoR�jV�%ROVLVWDV�GH�,QLFLDomR�&LHQWtILFD�GD�8&3(/��SHOR�DSRLR�QR�WUDWDPHQWR�GRV�GDGRV
GD�SHVTXLVD�

5()(5È1&,$6�%,%/,2*5É),&$6

$/%$12�(�&��2�JHVWR�DUWLFXODWyULR�FRPR�XQLGDGH�I{QLFD�DEVWUDWD�� LQGtFLRV�GD�IDOD� LQIDQWLO�H
HYLGrQFLDV�GD� IDOD� DGXOWD�� ,Q��/$035(&+7�5�5�� �RUJ���$TXLVLomR� GD� OLQJXDJHP�� TXHVW}HV� H
DQiOLVHV��3RUWR�$OHJUH��(',38&56�������

BBBBBB�� 2� *HVWR� H� VXDV� %RUGDV� ²� HVERoR� GH� IRQRORJLD� DF~VWLFR�DUWLFXODWyULD� GR� 3RUWXJXrV
%UDVLOHLUR��&DPSLQDV��0HUFDGR�GH�/HWUDV�$/%�)$3(63�������

%,62/�/���+DUPRQL]DomR�YRFiOLFD��7HVH�GH�'RXWRUDGR��5LR�GH�-DQHLUR��8)5-�������
%,62/�/��	�+25$�'�GD���3DODWDOL]DomR��GD�RFOXVLYD�GHQWDO���H�IRQRORJLD�OH[LFDO��$FWDV�GR���,;

(QFRQWUR�GD��$VVRFLDomR��3RUWXJXHVD�GH�/LQJ�tVWLFD��&RLPEUD��$3/�������
&$/$%5(6(�$�� $� FRQVWUDLQW�EDVHG� WKHRU\� RI� SKRQRORJLFDO� PDUNHGQHVV� DQG� VLPSOLILFDWLRQ

SURFHGXUHV�����/LQJXLVWLF�,QTXLU\��Y�����Q����S���������������
&/(0(176�*�� 3ODFH� RI� DUWLFXODWLRQ� LQ� FRQVRQDQWV� DQG� YRZHOV�� D� XQLILHG� WKHRU\��:RUNLQJ

3DSHUV�RI�WKH�&RUQHOO�3KRQHWLFV�/DERUDWRU\��Q����S��������������
&/(0(176�*�� 	� +80(�(�� 7KH� LQWHUQDO� RUJDQL]DWLRQ� RI� VSHHFK� VRXQGV�� � ,Q�

*2/'60,7+�-���HG���7KH�+DQGERRN�RI�3KRQRORJLFDO�7KHRU\��&DPEULGJH��%ODFNZHOO�3XEOLVKHUV�
S���������������

(':$5'6�0�/��:RUG�SRVLWLRQ�HIIHFWV�LQ�WKH�SURGXFWLRQ�RI�IULFDWLYHV��,Q��%(51+$5'7�%��
*,/%(57�-���,1*5$0�'���HGV���3URFHHGLQJV�RI�WKH�8%&�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3KRQRORJLFDO
$FTXLVLWLRQ��6RPHUYLOOH��&DVFDGLOOD�3UHVV�������

+<0$1�/�0��3KRQRORJ\��7KHRU\�DQG�$QDO\VLV��1HZ�<RUN��+ROW��5LQHKDUW�DQG�:LQVWRQ�������
.$*(5�5��2SWLPDOLW\�7KHRU\��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�������
0$7=(1$8(5�+(51$1'25(1$�� &�/�� $� JHRPHWULD� GH� WUDoRV� QD� UHSUHVHQWDomR� GDV

SDODWDLV�QD�DTXLVLomR�GR�3RUWXJXrV��/HWUDV�GH�+RMH��3RUWR�$OHJUH��38&56��Y�����Q����S������
����������

BBBBBB�� 7HQGrQFLDV� GRV� HVWXGRV� HP� DTXLVLomR� GD� IRQRORJLD� GR� 3RUWXJXrV� %UDVLOHLUR�� D
SHUWLQrQFLD�GRV�PRGHORV�JHUDWLYRV��/HWUDV�GH�+RMH��3RUWR�$OHJUH��38&56��Y������Q�����S�����
���������
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60,7+�1�9��7KH� DFTXLVLWLRQ� RI� SKRQRORJ\�� D� FDVH� VWXG\�� &DPEULGJH�� &DPEULGJH�8QLYHUVLW\� 3UHVV�
�����

9,(,5$�0�-�%�� $VSHFWRV� GR� VLVWHPD� YRFiOLFR� GR� 3RUWXJXrV�� 7HVH� GH� 'RXWRUDGR�� 3RUWR� $OHJUH�
38&56�������

<$9$6�0�� 	� 0$7=(1$8(5�+(51$1'25(1$�&�/� 6\VWHPDWLF� VRXQG� SUHIHUHQFH� LQ
SKRQRORJLFDO��GLVRUGHUV����D�FDVH�VWXG\����-RXUQDO�RI��&RPPXQLFDWLRQ�'LVRUGHUV����1HZ�<RUN��Y����
S�������������


