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$� DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV� HVWi� UHODFLRQDGD� FRP� D�
H[SOLFDomR�GD�HVWUXWXUD�GH�FRYDULkQFLD�SRU�PHLR�GH�SRXFDV�FRPELQDo}HV�OLQHDUHV�
GDV�YDULiYHLV�RULJLQDLV�HP�HVWXGR��2V�REMHWLYRV�GHVVD�DQiOLVH�VmR�� L�� UHGXomR�GD�
GLPHQVmR� RULJLQDO�� H� LL�� IDFLOLWDomR� GD� LQWHUSUHWDomR� GDV� DQiOLVHV� UHDOL]DGDV�� (P�
JHUDO��D�H[SOLFDomR�GH�WRGD�D�YDULDELOLGDGH�GR�VLVWHPD�GHWHUPLQDGR�SRU�S�YDULiYHLV�
Vy�SRGH�VHU�HIHWXDGD�SRU�S�FRPSRQHQWHV�SULQFLSDLV��1R�HQWDQWR��XPD�JUDQGH�SDUWH�
GHVVD�YDULDELOLGDGH�SRGH�VHU�H[SOLFDGD�SRU�XP�Q~PHUR�N�PHQRU�GH�FRPSRQHQWHV��
NdS�� 2V� FRPSRQHQWHV� SULQFLSDLV� VmR� XPD� WpFQLFD� GH� DQiOLVH� LQWHUPHGLiULD� H��
SRUWDQWR�QmR�VH�FRQVWLWXHP�HP�XP�PpWRGR�ILQDO�H�FRQFOXVLYR��(VVH�WLSR�GH�DQiOLVH�
VH� SUHVWD� IXQGDPHQWDOPHQWH� FRPR� XP� SDVVR� LQWHUPHGLiULR� HP� JUDQGHV�
LQYHVWLJDo}HV�FLHQWtILFDV�

(VVD� WpFQLFD� SRGH� VHU� DSOLFDGD�� DLQGD�� QD� DQiOLVH� GH� UHJUHVVmR�
P~OWLSOD�� SULQFLSDOPHQWH�� QRV� FDVRV� GH� FROLQHDULGDGH� RX� GH� PXOWLFROLQHDULGDGH��
DSOLFD�VH WDPEpP�j DQiOLVH�GH�DJUXSDPHQWR�H�FRPR�HVWLPDGRUHV�GH�IDWRUHV�QDV�
WpFQLFDV� PXOWLYDULDGDV� GHQRPLQDGDV� GH� DQiOLVHV� IDWRULDLV�� 0XLWDV� RXWUDV�
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$� WpFQLFD� $00,� �DGGLWLYH� PXOWLSOLFDWLYH� LQWHUDFWLRQ� PRGHO�� FRQVLGHUD� PRGHORV�
OLQHDUHV� FRP� LQWHUDomR� HQWUH� GRLV� IDWRUHV� H� DSOLFD� FRPR� EDVH� SDUD� VHXV�
SURFHGLPHQWRV�D�DQiOLVH�GH�FRPSRQHQWHV�SULQFLSDLV�
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FRPELQDo}HV� OLQHDUHV�GH�S�YDULiYHLV�DOHDWyULDV�;���;���«��;S��*HRPHWULFDPHQWH��HVVDV�FRPELQDo}HV�OLQHDUHV�UHSUHVHQWDP�D�VHOHomR�GH�QRYRV�HL[RV�FRRUGHQDGRV��
RV�TXDLV�VmR�REWLGRV�SRU�URWDo}HV�GR�VLVWHPD�GH�HL[RV�RULJLQDO��UHSUHVHQWDGRV�SRU�
;���;���«��;S� 2V�QRYRV�HL[RV�UHSUHVHQWDP�DV�GLUHo}HV�GH�Pi[LPD�YDULDELOLGDGH�&RPR�SRGH�VHU�GHPRQVWUDGR��RV�FRPSRQHQWHV�SULQFLSDLV�GHSHQGHP�
VRPHQWH� GD� PDWUL]� GH� FRYDULkQFLD� 6 �RX� GD� PDWUL]� GH� FRUUHODomR� UU�� H� GH
;�� ;�� «� ;S�� 6HX� GHVHQYROYLPHQWR� QmR� UHTXHU� SUHVVXSRVLo}HV� GH� QRUPDOLGDGH�PXOWLYDULDGD��PDV SRVVXHP�LQWHUSUHWDo}HV�~WHLV�HP�WHUPRV�GD�FRQVWDQWH�HOLSVyLGH�
GH�GHQVLGDGH��VH�D�QRUPDOLGDGH�H[LVWLU��$�SULQFtSLR��VHUmR�GHILQLGRV�RV�FRQFHLWRV�
GH� FRPSRQHQWHV� SULQFLSDLV� SRSXODFLRQDLV�� 3RVWHULRUPHQWH�� QDWXUDOPHQWH� HVVHV�
FRQFHLWRV�VHUmR�HVWHQGLGRV�SDUD�D�VLWXDomR�DPRVWUDO�

6HMD� R� YHWRU� DOHDWyULR� � � S; ; ; ;c ª º ¬ ¼"� DPRVWUDGR� GH� XPD�
SRSXODomR� FRP� FRYDULkQFLD� 6�� FXMRV� DXWRYDORUHV� VmR� O�tO�t«tOSt��� HQWmR�� RV�
FRPSRQHQWHV� SULQFLSDLV� �<��� <��«�<S�� VmR� DV� FRPELQDo}HV� OLQHDUHV� GDGDV� SRU������
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TXDGUiWLFD� UHVXOWDYD� QD� VROXomR� GDGD� SHOR� FRQMXQWR� GH� WRGRV� RV� SDUHV� GH�
DXWRYDORUHV� H� DXWRYHWRUHV� GD� PDWUL]� Q~FOHR�� 2V� DXWRYHWRUHV� GD� VROXomR� HUDP�
UHVWULWRV� DR� FRPSULPHQWR� XQLWiULR�� 6HMD� D� IRUPD� TXDGUiWLFD� GDGD� SRU� H 
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YDULDomR�H[LVWHQWH�QRV�S�FRPSRQHQWHV�SULQFLSDLV��3DUD�GHPRQVWUDU� LVVR��VHMD�6 D�
PDWUL]� GH� FRYDULkQFLD� � HQWUH� DV� S� YDULiYHLV� ;�� FXMRV� SDUHV� GH� DXWRYDORUHV� H�
DXWRYHWRUHV� VmR� GDGRV� SRU� �OL�� LH� ��� 2� FRPSRQHQWH� SULQFLSDO� <L p� GHILQLGR� SRU�
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(P�PXLWDV�VLWXDo}HV�HP�TXH�VH�DSOLFDP�RV�FRPSRQHQWHV�SULQFLSDLV�
VH�XPD�SRUFHQWDJHP�GH�����RX�PDLV�IRU�DWULEXtGD�DRV�SULPHLURV�U FRPSRQHQWHV�
SULQFLSDLV�� HQWmR�� HVVHV� SRGHP� VXEVWLWXLU� DV� S� YDULiYHLV� RULJLQDLV� VHP� SHUGD� GH�
XPD�TXDQWLGDGH�GHPDVLDGD�GH�LQIRUPDo}HV��$�GHWHUPLQDomR�GHVVD�SRUFHQWDJHP�
GD� YDULDomR� H[SOLFDGD� SHORV� SULPHLURV� U FRPSRQHQWHV� GHYH� VHU� IHLWD� SHOR�
SHVTXLVDGRU� LQWHUHVVDGR�H�TXH�SRVVXL�PDLRU� FRQKHFLPHQWR�GD�iUHD�HVWXGDGD��$�
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GHWHUPLQDomR� GR� Q~PHUR� U GH� FRPSRQHQWHV� SDUD� TXH� XPD� GHWHUPLQDGD�
SRUFHQWDJHP� IL[DGD� GD� LQIRUPDomR� VHMD� FRQWHPSODGD� SRU� HOHV� p� XP� GRV�
SUREOHPDV�TXH�GLILFXOWD�R�HPSUHJR�GHVVD�PHWRGRORJLD�
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HVFDOD� GDV� YDULiYHLV�� 3DUD� FRQWRUQDU� WDO� SUREOHPD�� RV� SHVTXLVDGRUHV� SRGHP�
XWLOL]DU�XPD�LPSRUWDQWH�PHGLGD�GH�DVVRFLDomR��D�TXDO�QmR�GHSHQGH�GD�PDJQLWXGH�
GDV� PHQVXUDo}HV� �HVFDOD�� GDV� YDULiYHLV� RULJLQDLV�� TXH� p� R� FRHILFLHQWH� GH�
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2EWHU� RV� FRPSRQHQWHV� SULQFLSDLV�� D� FRUUHODomR� GDV� YDULiYHLV� RULJLQDLV� FRP� RV�
FRPSRQHQWHV�H�YHULILFDU�D�YHUDFLGDGH�GD�DILUPDWLYD�D�VHJXLU�GH�IRUPD�QXPpULFD�
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$SOLFDQGR�VH� R SRZHU� PHWKRG� GHWHUPLQDUDP�VH� RV� SDUHV� GH�
DXWRYDORUHV�H�DXWRYHWRUHV�GH�6��RV�TXDLV�VmR�
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$� SRUFHQWDJHP� GD� H[SOLFDomR� GDGD SRU� FDGD� FRPSRQHQWH� p�
DSUHVHQWDGD�QD�WDEHOD�VHJXLQWH�
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WUDWDGRV� DOJXQV� GHVVHV� FDVRV�� FRQIRUPH� DSUHVHQWDGR� HP� -RKQVRQ� H :LFKHUQ��
�������H�HP�0RUULVRQ ��������3DUD�XPD�PDWUL]�6 GLDJRQDO�

��
��

SS

� �� �
� �
Vª º« »V« »6  « »« »V« »¬ ¼

""# # % #" ������

2V�DXWRYDORUHV�H�DXWRYHWRUHV VmR�GDGRV�SRU�
OL VLL H�� > @WLH � � � � � " "� FRP���QD�L�pVLPD�SRVLomR�H���QDV�GHPDLV�
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'HVVD� IRUPD�� SRGH�VH� FRQFOXLU� TXH� �VLL�� LH� ��� FRP� LH� GHILQLGR�
DQWHULRUPHQWH�� VmR RV� SDUHV� GH� DXWRYDORUHV� H� DXWRYHWRUHV� GH�6�� 'HVGH� TXH� RV�
FRPSRQHQWHV�SULQFLSDLV�VmR�GDGRV�SHODV�FRPELQDo}HV�OLQHDUHV� 
LH ;��  ;L��HQWmR��RV�
FRPSRQHQWHV� SULQFLSDLV� VmR� DV� SUySULDV� YDULiYHLV� RULJLQDLV� QmR� FRUUHODFLRQDGDV��
FXMRV� DXWRYDORUHV� VmR� DV� SUySULDV� YDULkQFLDV� RULJLQDLV� GDV� UHVSHFWLYDV� YDULiYHLV�
DOHDWyULDV��'R�SRQWR�GH�YLVWD�GH�H[WUDomR�GH�FRPSRQHQWHV�SULQFLSDLV�QDGD�SRGH
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2V� GHPDLV� �S���� FRPSRQHQWHV� SULQFLSDLV SRVVXHP� YDORUHV
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DFRQWHoD� HP XPD� VLWXDomR� UHDO�� 7RGDYLD�� DV� LQWHUSUHWDo}HV� GHILQLGDV�
DQWHULRUPHQWH� VmR� YiOLGDV� GD�PHVPD� IRUPD�� DSHQDV� VHQGR� QHFHVViULR� GHILQLU� R�
L�pVLPR�FRPSRQHQWH�SULQFLSDO FHQWUDGR�QD�PpGLD��SRU�
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HL[RV�;� H�;� QRV�QRYRV�HL[RV�<� H�<� VmR�D�HVVrQFLD�GRV�FRPSRQHQWHV�SULQFLSDLV�
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H� PDLRU� VHUi� R� YDORU� GH�4�� e� FRQYHQLHQWH� WRPDU�VH� R�Pi[LPR� GH�4� UHVWULWR� DR�
FRPSULPHQWR�XQLWiULR�GH� H� ��'HVVD�IRUPD��R�Pi[LPR�WHP�TXH�VHU�REWLGR�GD�IRUPD�TXDGUiWLFD�UHVWULWD�VHJXLQWH�
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2V� FRPSRQHQWHV� SULQFLSDLV�� HP� JHUDO�� QmR� VmR� LQYDULDQWHV� FRP�
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5�� LQGLFDP�� HP� JHUDO� D� SUHVHQoD� GH� GHSHQGrQFLD� OLQHDU� QR� FRQMXQWR� GH� GDGRV��
1HVWH� FRQWH[WR�SHOR�PHQRV�XPD�YDULiYHO�p� UHGXQGDQWH�H�SRGH�VHU�HOLPLQDGD�GR�
FRQMXQWR�GH�YDULiYHLV�RULJLQDLV�
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DVSHFWRV�TXH�GHYHP�VHU�FRQVLGHUDGRV�LQFOXHP�D�TXDQWLGDGH�GD�YDULDomR�DPRVWUDO�
H[SOLFDGD�� R� WDPDQKR� UHODWLYR� GRV� DXWRYDORUHV� H� D LQWHUSUHWDomR� VXEMHWLYD� GRV�
FRPSRQHQWHV��8PD�IHUUDPHQWD�YLVXDO� LPSRUWDQWH�SDUD�DX[LOLDU�D�GHWHUPLQDomR�GH�
R�Q~PHUR�VXILFLHQWH�GH�FRPSRQHQWHV�D�VHU�UHWLGR�p�R�³VFUHH SORW´� 2�WHUPR�³VFUHH´�
UHIHUH�VH�DR�DFXPXOR�GH� URFKDV�QDV�EDVHV�GH�XP�SHQKDVFR��SRUWDQWR�RV� ³VFUHH�
SORWV´�VHUmR�FRQVLGHUDGRV� ³JUiILFRV�GH�FRWRYHORV´��1D�)LJXUD�����REVHUYD�VH�TXH�
XP� FRWRYHOR� p� IRUPDGR� DSUR[LPDGDPHQWH� QD� SRVLomR� L ��� ,VVR� VLJQLILFD� TXH� RV�
FRPSRQHQWHV�DFLPD�GH� �ÖO SRVVXHP�DSUR[LPDGDPHQWH�D�PHVPD�PDJQLWXGH�H�VmR�
UHODWLYDPHQWH� SHTXHQRV�� ,VVR� LQGLFD� TXH� RV� WUrV SULPHLURV�� WDOYH]� RV� TXDWURV
SULPHLURV�FRPSRQHQWHV�VmR�VXILFLHQWHV�SDUD�UHVXPLU�D�YDULDomR�DPRVWUDO�WRWDO�
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� � � � � �FRPSRQHQWH�SULQFLSDO�
ORW´� GH� XP� H[HPSOR� FRP� S �� FRPSRQHQWHV� SULQFLSDLV� SDUD�
� SURFHVVR� GH� GHWHUPLQDomR� GH� R� Q~PHUR� DSURSULDGR� GH�
QWHV�D�VHU�UHWLGR�

RRV�V�GRGRV�V�FRFRPPSRQHQSRQHQWWHHV�V�SSUULLQFQFLLSDSDLLVV
LFRV� SURYHQLHQWHV� GRV� FRPSRQHQWHV� SULQFLSDLV� SRGHP� VHU
HUVRV� DVSHFWRV� SUHVHQWHV� QRV� GDGRV� GH� LQWHUHVVH� GR�
LWDV� iUHDV� RV� SHVTXLVDGRUHV� XWLOL]DP� RV� SULPHLURV� H� PDLV�
HQWHV� SDUD� DJUXSDU� REMHWRV� H� LWHQV� GH� DFRUGR� FRP� D�
DV� RX� QR�Pi[LPR� WUrV� GLPHQV}HV UHWLGDV��2V� JUiILFRV� GRV�
DLV� SRGHP� UHYHODU� REVHUYDo}HV� VXVSHLWDV�� FRPR� WDPEpP�
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