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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� $00,� �DGGLWLYH� PXOWLSOLFDWLYH� LQWHUDFWLRQ� PRGHO�� FRQVLGHUD� PRGHORV�
OLQHDUHV� FRP� LQWHUDomR� HQWUH� GRLV� IDWRUHV� H� DSOLFD� FRPR� EDVH� SDUD� VHXV�
SURFHGLPHQWRV�D�DQiOLVH�GH�FRPSRQHQWHV�SULQFLSDLV�
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RV�TXDLV�VmR�REWLGRV�SRU�URWDo}HV�GR�VLVWHPD�GH�HL[RV�RULJLQDO��UHSUHVHQWDGRV�SRU�
;���;���«��;S� 2V�QRYRV�HL[RV�UHSUHVHQWDP�DV�GLUHo}HV�GH�Pi[LPD�YDULDELOLGDGH�&RPR�SRGH�VHU�GHPRQVWUDGR��RV�FRPSRQHQWHV�SULQFLSDLV�GHSHQGHP�
VRPHQWH� GD� PDWUL]� GH� FRYDULkQFLD� 6 �RX� GD� PDWUL]� GH� FRUUHODomR� UU�� H� GH
;�� ;�� «� ;S�� 6HX� GHVHQYROYLPHQWR� QmR� UHTXHU� SUHVVXSRVLo}HV� GH� QRUPDOLGDGH�PXOWLYDULDGD��PDV SRVVXHP�LQWHUSUHWDo}HV�~WHLV�HP�WHUPRV�GD�FRQVWDQWH�HOLSVyLGH�
GH�GHQVLGDGH��VH�D�QRUPDOLGDGH�H[LVWLU��$�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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'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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DQWHULRUPHQWH� VmR� YiOLGDV� GD�PHVPD� IRUPD�� DSHQDV� VHQGR� QHFHVViULR� GHILQLU� R�
L�pVLPR�FRPSRQHQWH�SULQFLSDO FHQWUDGR�QD�PpGLD��SRU�
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1HVWH� FRQWH[WR�SHOR�PHQRV�XPD�YDULiYHO�p� UHGXQGDQWH�H�SRGH�VHU�HOLPLQDGD�GR�
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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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� 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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IHLWR� HP� DSHQDV� DOJXQV� SRXFRV� FRPSRQHQWHV�� R� TXH� SRGH� VLPSOLILFDU� D�
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D�UHVXOWDGRV�WUDWiYHLV��0RUULVRQ��������

2� WHVWH� SURSRVWR� SRU� /DZOH\� ������� GH� LJXDOGDGH�GRV� ~OWLPRV� �S����
YDORUHV�FDUDFWHUtVWLFRV�GD�PDWUL]�GH�FRUUHODomR�SRSXODFLRQDO�UU �S[S��p�HTXLYDOHQWH�
DR� WHVWH� GD� KLSyWHVH� GH� LJXDOGDGH� GH� WRGDV� DV� S�S������ FRUUHODo}HV� �ULM��� $�
KLSyWHVH�GH�LQWHUHVVH�p�GDGD�SRU�
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(VVD�KLSyWHVH�SRGH�VHU�HVFULWD�QD�IRUPD�HTXLYDOHQWH� � LM+ �U  U SDUD�

WRGRV� RV� VXEVFULWRV� LzM�� 2� SURFHGLPHQWR� GH� /DZOH\� ������� UHTXHU� DV� VHJXLQWHV�
TXDQWLGDGHV�
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9HULILFD�VH�IDFLOPHQWH�TXH� NU GH������� p�D�PpGLD�GRV�HOHPHQWRV�IRUD�
GD� GLDJRQDO� SDUD� DV� N� FROXQDV� GH� 5� H� U GH� ������ p� D� PpGLD� GH� WRGRV� RV�
HOHPHQWRV� IRUD�GD�GLDJRQDO�SULQFLSDO�GH�5��/DZOH\��������PRVWURX�TXH�TXDQGR�Q�
WHQGH�SDUD�LQILQLWR�R�WHVWH�HVWDWtVWLFR�
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WHP�GLVWULEXLomR�GH�TXL�TXDGUDGR�FRP�Q �S����S������JUDXV�GH�OLEHUGDGH�
)LQDOPHQWH�� R� WHVWH�� GHQRPLQDGR� GH� WHVWH� GH� HVIHULFLGDGH�� p�

DSUHVHQWDGR��3DUD�LVVR�p�QHFHVViULR�REWHU�D�VHJXLQWH�HVWDWtVWLFD�
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%DUWOHWW��������VXJHUH�TXH�SDUD�JUDQGHV�DPRVWUDV�D�HVWDWtVWLFD�GDGD�
SRU�
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WHP�GLVWULEXLomR�DSUR[LPDGDPHQWH�GH�TXL�TXDGUDGR�FRP�Q �S����S������JUDXV�GH�
OLEHUGDGH�VRE�+� GDGD�HP��������

��+ � ,6  V ������
2� WHVWH� ������ GD� KLSyWHVH� QXOD� ������ p� GHQRPLQDGR� GH� WHVWH� GH�

HVIHULFLGDGH��SRUTXH�RV�FRQWRUQRV�GD�GHQVLGDGH�VmR�HVIHUDV�TXDQGR� �,6  V �
8P� WHVWH�PDLV� JHUDO� GR� TXH� R� WHVWH� ������ SDUD� D� KLSyWHVH�GH� TXH�

WRGDV� DV� YDULiYHLV� VHMDP� LQGHSHQGHQWHV� p� GDGR� SHOR� WHVWH� GH� UD]mR� GH�
YHURVVLPLOKDQoD��6HMD�D�KLSyWHVH
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$�VHJXLQWH�HVWDWtVWLFD�GHYH�VHU�FDOFXODGD�LQLFLDOPHQWH�
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WHP� GLVWULEXLomR� DSUR[LPDGDPHQWH� GH� TXL�TXDGUDGR� FRP� Q S�S������ JUDXV� GH�
OLEHUGDGH�VRE�+� GDGD�HP���������(VVD�DSUR[LPDomR�p�GHYLGD�D�%DUWOHWW��������HP�
VXEVWLWXLomR� D� DSUR[LPDomR� XVXDO� ��OQ�/���� 2� UHVXOWDGR� ������ PHOKRUD� D�
DSUR[LPDomR�TXL�TXDGUDGR�XVXDO�

/DZOH\��������PRVWUD TXH�R�WHVWH������� SRGH�VHU�DSUR[LPDGR�SRU�
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(VVD�H[SUHVVmR�UHSUHVHQWD�XPD�PHOKRU�DSUR[LPDomR�GH������� SDUD�
SHTXHQDV�FRUUHODo}HV�H�SDUD�JUDQGHV�DPRVWUDV�p�SRXFR�SURYiYHO�TXH�FRQGX]D�D�
GLIHUHQWHV� UHVXOWDGRV� GRV� REWLGRV� SHOD� IyUPXOD� GHWHUPLQDQWDO H[DWD ��������
0RUULVRQ��������

e� DSUHVHQWDGR� D� VHJXLU� XP� SURJUDPD� 6$6� QR� SURFHGLPHQWR� GH�
PDWUL]HV� ,0/� SDUD� D� UHDOL]DomR� GH� WRGDV� DV� LQIHUrQFLDV� SURSRVWDV� QHVVD� VHomR��
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8P�H[HPSOR�FRP�FRPHQWiULRV�p�DSUHVHQWDGR�SDUD�TXH�R�XVXiULR�SRVVD�UHSURGX]LU�
RV�WHVWHV�H�RV�SURFHGLPHQWRV�GH�HVWLPDomR�SURSRVWRV�

RSWLRQV�SV �����OV ���QRGDWH�QRQXPEHU��SURF�LPO�6 ^��������������������������������������������������������������`�S QFRO�6��Q ���DOSKD �����SULQW�
9DORU�GH�S�WDPDQKR�GD�DPRVWUD�H�DOSKD
�SULQW�S�Q�DOSKD�SULQW�
0DWUL]�GH�FRYDULDQFLDV�DPRVWUDO��6
��SULQW�6��/V GLDJ�HLJYDO�V���3V HLJYHF�6��SULQW�
0DWUL]�GH�DXWRYDORUHV�GH�6
��SULQW�/V�SULQW�
0DWUL]�GH�DXWRYHWRUHV�GH�6
��SULQW�3V�' GLDJ�6��'B�� LQY�URRW�'���SULQW�'B���5V 'B��6'B���SULQW�
0DWUL]�GH�FRUUHODFRHV�DPRVWUDLV�5
���SULQW�5V�/U GLDJ�HLJYDO�5V����SULQW�
0DWUL]�GH�DXWRYDORUHV�GH�5
���SULQW�/U�3U HLJYHF�5V��SULQW�
0DWUL]�GH�DXWRYHWRUHV�GH�5
���SULQW�3U���LQWHUYDOR�GH�FRQILDQFD�SDUD�DXWRYDORUHV�GH�6�� HTXDFDR������]D� SURELW���DOSKD����SULQW�
,QWHUYDORV�GH�FRQILDQFD�SDUD�RV�DXWRYDORUHV�GH�6��VHQGR���DOSKD 
�DOSKD�SULQW�
$XWRYDORU������/L��������/V
�GR�L ��WR�S�OLQ OV>L�L@����]D����Q������OVX OV>L�L@����]D����Q������SULQW�L���OLQ���OVX�HQG���7HVWDU�D�KLSRWHVH�GH�TXH�R�PDLRU�DXWRYDORU�GH�6�H�LJXDO�D��O� �������HTXDFDR���������HVWH�WHVWH�HK�PRWLYDGR�SHOR�IDWR�GH�O� VLJ�����S���UKR���FRP�VLJ� ����H�UKR ���������O� ������=F �OV>���@�O����O��Q��������SU]F ����SUREQRUP�DEV�]F����SULQW�
7HVWH�GH�+���O� �������LJXDO�FRUUHODFDR���(VVH�YDORU�HK�DSHQDV�XP�H[HPSOR
�SULQW�
9DORU�GH�=F�YDORU�GH�SURE!_]F_
�SULQW�
6H�>SURE!_]F_@!YDORU�GH�DOSKD�+R�QDR�GHYH�VHU�UHMHLWDGD
�SULQW�=F�SU]F����WHVWH������LJXDOGDGH�GH�U�DXWRYDORUHV�LQWHUPHGLDULRV��
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��QHVWH�H[HPSOR�VHUD�WHVWDGR�+R��O�� �O�����������������T ���U ���S ���WHVWH����������������������������������DX[� ��DX[� ��T ��U ��GR�L T���WR�T�U�DX[� DX[��ORJ�OV>L�L@��DX[� DX[��OV>L�L@�U�HQG�TXL�F ��Q���DX[���Q���UORJ�DX[���SULQW�
9DORUHV�GRV�VRPDWRULRV�DX[LOLDUHV�SDUD�WHVWH�+���O�� �O�
�SULQW�
DX[�� �VRPD�OQ�OM���H�DX[�� �PHGLD�GRV�OM�LQWHUPHGLDULRV
�SULQW�DX[��DX[��Y U�U��������SUTXL�F ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GD�KLSRWHVH�GH�TXH�+R��O�� �O��
�SULQW�
4XL�TXDGUDGR����������*/� 3U!TXL�4XDGU
�SULQW�TXL�F�Y�SUTXL�F���WHVWH�SDUD�D�KLSRWHVH�GH�LJXDOGDGH�GH�XP�DXWRYHWRU�D�XP�YDWRU�GH�FRQVWDQWHV���3DUD�LOXVWUDU�VHUD�WHVWDGR�TXH�H� >���A�������A�������A���@��RX�VHMD��LJXDO���HVWUXWXUD�GH�FRUUHODFDR�GD�PDWUL]�6LJPD TXH�RULJLQRX�D�6���������������������H� M�S�����������(� M�S�S����GR�L ��WR�S�HN 3V>�L@��LI�LA ��WKHQGR�(� (���OV>L�L@��OV>L�L@�OV>���@���HNW�HN��HQG�HQG�(� OV>���@(��/H HLJYDO�H���SULQW�(��OH�HL� 3V>��@�SULQW�H��HL��TXL�F Q�OV>���@H�CLQY�6�H��H�C6H��OV>���@����TXL�F� QW�3V>��@�H��JLQY�(���3V>��@�H���Y S���SUTXL�F ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GD�KLSRWHV�H� H� W�>���A�������A�������A���@�
�SULQW�
4XL�TXDGUDGR���TXL�TXDG�����*/������ 3U!TXL�4XDGU
�SULQW�TXL�F�TXL�F��Y�SUTXL�F��WHVWH�GD�+��SKRLM SKR�LJXDO�HVWUXWXUD�GH�FRUUHODFDR��UEDU �VXP�5V��WUDFH�5V����S�S�����UN M�S������GR�L ��WR�S�UN>L@ �VXP�5V>�L@������S����HQG��JDPD �S����������UEDU�����S��S������UEDU����DX[� �5V�M�S�S�UEDU����5V�M�S�S�UEDU����DX[� �VXP�DX[���WUDFH�DX[�������DX[� �UN�M�S���UEDU����UN�M�S���UEDU���DX[� VXP�DX[����TXL�F �Q�������UEDU���DX[��JDPDDX[���Y �S����S������LI�TXL�F� ��WKHQ�TXL�F �H����SUTXL� ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GD�KLSRWHV�SKLM SKR��LJXDO�HVWUXWXUD�GH�FRUUHODFDR
�SULQW�
4XL�TXDGUDGR��*/��������3U!TXL�4XDGU
�
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SULQW�TXL�F�Y�SUTXL��SULQW�
9DORUHV�XWLOL]DGRV�QR�WHVWH�SDUD�VLPSOHV�FRQIHUHQFLD
�SULQW�
PHGLD�JHUDO�GRV�ULM��YHWRU�GH�PHGLDV�GH�FDGD�FROXQD�GH�5�H�JDPD�FKDSHX
�SULQW�UEDU�UN�JDPD��WHVWH�GH�HVIHULFLGDGH�+���6LJPD 6LJA�,�/DPE� ��GHW�6����S����WUDFH�6��S���TXL�F ���QS���ORJ�ODPE�������S��S������SQ���Y �S����S������SUTXL� ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GH�HVIHULFLGDGH�� +���6LJPD 6LJA�,
�SULQW�
4XL�TXDGUDGR��*/��������3U!TXL�4XDGU���/DPELGD��A����QS��
�SULQW�TXL�F�Y�SUTXL��ODPE���WHVWH�GH�LQGHSHQGHQFLD�GH�YDULDYHLV�PDLV�JHUDO�� +���6LJPD� �'LDJ�VLJ���VLJ�������VLJSS��/DPE� GHW�5V��TXL�F ���Q���ORJ�ODPE�������S�������Q���Y �S����S������SUTXL� ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GH�LQGHSHQGHQFLD�� +���6LJPD� �'LDJ�VLJ���VLJ�������VLJSS�
�SULQW�
4XL�TXDGUDGR��*/��������3U!TXL�4XDGU���/DPELGD��A��Q
�SULQW�TXL�F�Y�SUTXL��ODPE����WHVWH�GH�LQGHSHQGHQFLD�GH�YDULDYHLV�� XVR�GD�DSUR[LPDFDR�GH�/DZOH\�SLRU�DX[� 5V�5V�DX[� �VXP�DX[���WUDFH�DX[������TXL�F DX[��Q���S��������Y �S����S������SUTXL� ��SUREFKL�TXL�F�Y��SULQW�
7HVWH�GH�LQGHSHQGHQFLD�DSUR[LPDGR�GH�/DZOH\�������
�SULQW�
SDUD�D�KLSRWHVH�+���6LJPD� �'LDJ�VLJ���VLJ�������VLJSS�
�SULQW�
4XL�TXDGUDGR��*/��������3U!TXL�4XDGU���6RPD�GH�ULMA� DX[�
�SULQW�
2EV��SDUD�JUDQGHV�YDORUHV�GH�ULM�HVVD�HK�XPD�SHVVLPD�DSUR[LPDFDR
�SULQW�TXL�F�Y�SUTXL��DX[���TXLW�

�������� (([H[HUUFFttFFLLRRVV
������ ([WUDLU�RV�FRPSRQHQWHV�SULQFLSDLV�GD�PDWUL]�6�REWLGD�GDV�PHQVXUDo}HV�GH�

WUrV� YDULiYHLV� HP� FDUDSDoDV� GH� WDUWDUXJDV�� $V� YDULiYHLV� ;��� ;��� H� ;� VmR�
UHIHUHQWHV� DR� FRPSULPHQWR�� ODUJXUD� H� DOWXUD� WUDQVIRUPDGDV� SRU� ORJDULWPR�
QDWXUDO��UHVSHFWLYDPHQWH��8PD�DPRVWUD�GH����IrPHDV�IRL�UHDOL]DGD��$�PDWUL]�
6�p�DSUHVHQWDGD�D�VHJXLU�� MXQWDPHQWH�FRP�R�YHWRU�GH�PpGLDV�GDV�YDULiYHLV�
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WUDQVIRUPDGDV�� 2EWHU� RV� FRPSRQHQWHV� SULQFLSDLV� GH� 6� H� LQWHUSUHWi�ORV��
TXDQGR� IRU� SRVVtYHO�� 2EWHU� D� PDWUL]� 5� H� RV� UHVSHFWLYRV� FRPSRQHQWHV�
SULQFLSDLV�� 2EWHU� HP� DPERV� RV� FDVRV�� D�� D� SRUFHQWDJHP� GH� LQIRUPDomR�
H[SOLFDGD�SRU�FDGD�FRPSRQHQWH��E��D�FRUUHODomR�HQWUH�DV�YDULiYHLV�RULJLQDLV�
WUDQVIRUPDGDV� H� RV� FRPSRQHQWHV� SULQFLSDLV�� 2EVHUYDQGR� R� SULPHLUR�
FRPSRQHQWH�SULQFLSDO�GH�5�FRP�PDLV�SURIXQGLGDGH��R�TXH�SRGH�VHU�DILUPDGR�
VREUH�D�PDWUL]�5��VHP�D�UHDOL]DomR�GH�WHVWH��
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������ &RP� RV� GDGRV� GR� H[HUFtFLR� ������� GHWHUPLQH� RV� LQWHUYDORV� GH� ���� GH�

FRQILDQoD�DVVLQWyWLFR�SDUD�RV���DXWRYDORUHV�GH�6 ��[���
������ &RP� RV� GDGRV� GR� H[HUFtFLR� ������ WHVWH� D� KLSyWHVH� GH� TXH� R� SULPHLUR�

DXWRYHWRU�GH�U VHMD� LJXDO�D� W�H � � � � � �ª º ¬ ¼� ��4XDO�p�VXD�FRQFOXVmR�
FRP�UHODomR�j�GHFLVmR�WRPDGD"

������ &RP�RV�GDGRV�GR�H[HUFtFLR�������UHSURGX]D�D�PDWUL]�6�D�SDUWLU�GR�SULPHLUR�
FRPSRQHQWH�SULQFLSDO�H�D�PDWUL]�GH�UHVtGXRV�

�������7HVWH�D�KLSyWHVH�GH�TXH�RV�U ��~OWLPRV�YDORUHV�FDUDFWHUtVWLFRV�GH�6��VHMDP�
LJXDLV��XWLOL]DQGR�RV�GDGRV�GR�H[HPSOR�������

������� 7HVWH� D� KLSyWHVH�GH� LQGHSHQGrQFLD� JHUDO� HQWUH� �� YDULiYHLV�� SDUD� DV�TXDLV�
XPD� DPRVWUD� GH� Q ��� REVHUYDo}HV� DSUHVHQWRX� D� VHJXLQWH� PDWUL]� GH�
FRYDULkQFLD�
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������� 2V� GDGRV� D� VHJXLU� UHIHUHP� D� XPD� DPRVWUD� GH� ��� HOHPHQWRV� HP� XPD�
SRSXODomR�QRUPDO�WULYDULDGD��2EWHQKD�RV�FRPSRQHQWHV�SULQFLSDLV�H�YHULILTXH
D� QRUPDOLGDGH� SRU� PHLR� GRV� GRLV� SULPHLURV� FRPSRQHQWHV�� )DoD� RV� 4�4�
SORWV�H�RV�JUiILFRV�GH�GLVSHUVmR�GRV�HVFRUHV�GR�FRPSRQHQWH���YV����8WLOL]H�
R� ~OWLPR� FRPSRQHQWH� SDUD� YHULILFDU� D� SRVVLELOLGDGH� GH� REVHUYDo}HV�
VXVSHLWDV��&DVR�DOJXPD�REVHUYDomR�VXVSHLWD�VHMD REVHUYDGD��HOLPLQH�D�GD
DPRVWUD�H�UHIDoD�R�H[HUFtFLR�
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�� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ���� ����� �����

�������� 55HHIIHHUUrQFrQFLLDDVV
$1'(5621��7�:��7KH�DV\PSWRWLF�WKHRU\�IRU�SULQFLSDO�FRPSRQHQWV�DQDO\VLV��

$QQDOV�RI�0DWKHPDWLFDO�6WDWLVWLFV��Y�����S���������������
%$57/(77�� 0�6�� $� QRWH� RQ� WKH� PXOWLSO\� IDFWRUV� IRU� YDULRXV� FKL�VTXDUH�

DSSUR[LPDWLRQ��-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\��6HULHV�%��Y�����
S����������������

%2&.�� 5�'�� 0XOWLYDULDWH� VWDWLVWLFDO� PHWKRGV� LQ� EHKDYLRUDO� UHVHDUFK�
0F*UDZ +LOO�������

*,56+,&.��0�$��2Q�WKH�VDPSOLQJ�WKHRU\�RI�URRWV�RI�GHWHUPLQDQWDO�HTXDWLRQV��
$QQDOV�RI�0DWKHPDWLFDO�6WDWLVWLFV� Y�����S���������������

-2+1621�� 5�$��� :,&+(51�� '�:�� $SSOLHG� PXOWLYDULDWH� VWDWLVWLFDO�
DQDO\VLV� �WK�HGLWLRQ��3UHQWLFH�+DOO��1HZ�-HUVH\�����������S�

/$:/(<��'�1��7KH�HVWLPDWLRQ�RI�IDFWRU�ORDGLQJV�E\�WKH�PHWKRG�RI�PD[LPXP�
OLNHOLKRRG��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�RI�(GLQEXUJK��Y�����S����
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