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���� 7iERDV�GH�&RQWLQ[pQFLD&XDQGR�IDFHPRV�XQKD�DQiOLVH�VLPXOWiQHD�GH�GXDV�FDUDFWHUtVWLFDV�FXDOLWDWLYDV�HQ�HVWXGR�RX�FDQGR� WUDWDPRV� GH� DYDOLDU� FRQ[XQWDPHQWH� D� UHVSRVWD� GH� GXDV� SUHJXQWDV� QXQKD� HQTXLVD��REWHPRV� R� TXH� VH� FKDPD�7È%2$�'(�&217,1;e1&,$�� �2� Q~PHUR� GH� FDVRV� GH� FDGD�FRPELQDFLyQ�GH�YDORUHV�GDV�GXDV�YDULDEOHV�DSDUHFH�QXQKD�FHOD�GD�WiERD��[XQWR�FRQ�YiULRV�SHUFHQWD[HV���(VWDV�HQWUDGDV�QDV�FHODV�SURSRUFLRQDQ�LQIRUPDFLyQ�DFHUFD�GDV�UHODFLyQV�HQWUH�DV� YDULDEOHV�� � 7HQWDUHPRV� UHVSRQGHU� D� SUHJXQWDV� FRPR�� � +DL� UHODFLyQ� HQWUH� R� VH[R� H� DUHVSRVWD�i�SUHJXQWD�IRUPXODGD"����+DL�LQIOXpQFLD�GR�VH[R�QD�UHVSRVWD"��6RQ�LQGHSHQGHQWHV"��
3ULPHLUR�LPRV�ERWDU�XQKD�ROODGD�i�WiERD�GH�FRQWLQ[pQFLD��iV�VXDV�SHUFHQWD[HV�H�R�TXH�QRV�TXHUHQ�GLFHU�
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&RQWLGR�GDV�FHODV�H�PDU[LQDLV2V�Q~PHURV�VLWXDGRV�i�GLUHLWD�H�GHEDL[R�GD�WiERD�FRxHFHQ�VH�FRPR�PDU[LQDLV H�PDQLIHVWDQ�DV�YDULDEOHV�SRU�VHSDUDGR��LQGHSHQGHQWHPHQWH�XQKD�GD�RXWUD�'HQWUR�GDV�FHODV�SRGHPRV�FRQVLGHUDU��SRU�RUGH�GH�DSDULFLyQ�FDUD�DEDL[R��L� R�Q~PHUR�GH�FDVRV�RX�IUHFXHQFLD�DEVROXWDLL� D�SHUFHQWD[H�GH�ILOD��SHUFHQFWD[H�FDOFXODGR�VREUH�R�WRWDO�GH�HVD�ILOD�



��
LLL� D�SHUFHQWD[H�GH�FROXQD��SHUFHQWD[H�FDOFXODGR�VREUH�R�WRWDO�GH�HVD�FROXQD�LY� D�SHUFHQWD[H�VREUH�R�WRWDO�GD�WiERD&iO�GDV�SHUFHQWD[HV�QRV�LQWHUHVD"�(OHLFLyQ�GDV�3HUFHQWD[HV6H� XQKD� GDV� YDULDEOHV� HVWi� EDL[R� FRQWURO� H[SHULPHQWDO� VH� FKDPDUi� YDULDEOH�LQGHSHQGHQWH�� � 6XSRQ�VH� TXH� D� YDULDEOH� LQGHSHQGHQWH� DIHFWDUi� i� UHVSRVWD� RX� YDULDEOH�GHSHQGHQWH���1R�QRVR�FDVR�D�6H[R�p�D�YDULDEOH�LQGHSHQGHQWH�H�D�UHVSRVWD�i�SUHJXQWD�D�YDULDEOH�GHSHQGHQWH�� &RPR� 5(*5$� ;(5$/� VHOHFFLRQDPRV� D� SHUFHQWD[H� GD� ILOD� VH� D� YDULDEOH�LQGHSHQGHQWH�p�D�YDULDEOH�ILOD��H�D�SHUFHQWD[H�FROXQD�VH�D�YDULDEOH�LQGHSHQGHQWH�p�D�YDULDEOH�FROXQD���1R�QRVR�FDVR�D�LQIRUPDFLyQ�UHOHYDQWH�HVWi�D�SHUFHQWD[H�FROXQD�SRVWR�TXH�DR�IDFHUPRV�D�WiERD�WHPRV�VLWXDGR�D�YDULDEOH�LQGHSHQGHQWH��VH[R��QDV�FROXQDV�$GLFLyQ�GXQKD�YDULDEOH�GH�FRQWURO$V�YHFHV�QHFHVLWDPRV�YHU�VH�JUXSRV�FRQFUHWRV�GH�KRPHV�H�PXOOHUHV�GLILUHQ��HQ�DOJXQKDUHVSRVWD� D�RXWUD�V�� SUHJXQWDV�V��� WHUHPRV� HQWyQ�� TXH� LQFOXLU� YDULDEOHV� DGLFLRQDLV�QD� WiERD�GH�FRQWLQ[pQFLD���3RU�H[HPSOR�VH�GHVH[DPRV�YHU�VH�R�HVWDGR�FLYLO�DIHFWD�iV�UHVSRVWDV�GH�KRPHV�H�PXOOHUHV��SRGHUtDPRV� IDFHU�XQKD� WiERD�GH�FRQWLQ[pQFLD�GH�VH[R�H�D� UHVSRVWD�SDUD�FDGD�XQKD�GDV�FDWHJRUtDV�GH�LQWHUHVH�GR�HVWDGR�FLYLO�5HSUHVHQWDFLyQ�JUiILFD�GDV�WiERDV�GH�FRQWLQ[pQFLD�,JXDO�TXH�DV�WiERDV�GH�IUHFXpQFLDV��D�UHSUHVHQWDFLyQ�YLVXDO�GH�XQKD�WiERD�GH�FRQWLQ[pQFLD�VLPSOLILFD��D�PL~GR�� D� EXVFD� GH� DVRFLDFLyQV�� � 1D� JUiILFD� TXH� VHJXH� SRGHPRV� ROODU� FODUDPHQWH� D� GLIHUHQFLD� GH� RSLQLyQ� GRV�KRPHV�H�GDV�PXOOHUHV�H�D�VXD�UHODFLyQ�VHJXQGR�PDQLIHVWDQ�TXH�³SRV~HQ�DOJXQKD�LQIRUPDFLyQ´
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8WLOL]DFLyQ�GD�WiERD�GH�FRQWLQ[pQFLD�SDUD�R�ILOWUDGR�GH�GDWRV2V� HUURV� H� YDORUHV� LQXVXDLV� GD� HQWUDGD� GH� GDWRV� TXH� QRQ� SRGHQ� UHSUHVHQWDU�VH� FRQ�WiERDV� GH� IUHFXpQFLDV� DV� YHFHV� SRGHQ� LGHQWLILFDU�VH� XWLOL]iQGR� XQKD� WiERD� GH� FRQWLQ[pQFLD���3RU� H[HPSOR�� � XQ� FDVR� LGHQWLILFDGR� FRPR� KRPH� FRQ� XQ� KLVWRULDO� GH� WUHV� HPEDUD]RV� QRQ� VH�LGHQWLILFDUtD� FRPR� VXVSHLWRVR� QDV� WiERDV� GH� IUHFXpQFLDV� GH� VH[R� H� Q~PHUR� GH� HPEDUD]RV���&XDQGR� VH� FRQVLGHUDQ� SRU� VHSDUDGR�� R� FyGLJR� KRPH� p� DFHSWDEOH� SDUD� VH[R� H� R� YDORU� �� p�DFHSWDEOH�SDUD�R�Q~PHUR�GH�HPEDUD]RV���6HQ�HPEDUJR��D�FRPELQDFLyQ�p�LQHVSHUDGD�(VWDWtVWLFRV�GDV�WiERDV�GH�FRQWLQ[pQFLD�$LQGD� TXH� XQ� H[DPH� GDV� GLVWLQWDV� SHUFHQWD[HV� GH� ILOD� H� FROXQD� QXQKD� WiERD� GH�FRQWLQ[pQFLD� p� XQ� SULPHLUR� SDVR� ~WLO� QR� HVWXGR� GDV� UHODFLyQV� HQWUH� GXDV� YDULDEOHV�� DV�SHUFHQWD[HV� GH� ILOD� H� GH� FROXQD� QRQ� SHUPLWHQ� D� FXDQWLILFDFLyQ� RX� FRPSUREDFLyQ� GH� GLWD�UHODFLyQ�� � 3DUD� HVWD� ILQDOLGDGH�� p� ~WLO� FRQVLGHUDU� GLVWLQWRV� tQGLFHV� TXH� PLGHQ� R� JUDR� GH�DVRFLDFLyQ�� DVt� FRPR� DV� SUREDV� HVWDWtVWLFDV� GH� KLSyWHVHV� GH� TXH� QRQ� H[LVWH� DVRFLDFLyQ�� � ;D�LQGLFDPRV� TXH� FDQGR� DV� YDULDEOHV� VRQ� GH� WLSR� FXDQWLWDWLYR� H[LVWH� XQKD� PHGLGD� GR� JUDR� GH�UHODFLyQ�HQWUH�DV�PHVPDV��R�FRHILFLHQWH�GH�GHWHUPLQDFLyQ�5����$QiORJDPHQWH�SRGHPRV�PHGLU�R� JUDR� GH� $VRFLDFLRQ� HQWUH� GXDV� YDULDEOHV� FXDOLWDWLYDV� SRORV� FRUUHVSRQGHQWHV� FRHILFLHQWHV���3HUR�GLVWLQJXLUHPRV�HQWUH�GDWRV�GH�WLSR�RUGLQDO�RX�GDWRV�GH�WLSR�QRPLQDO�&DQGR�RV�GDWRV�LQGLFDQ�XQ�RUGH R�FRHILFLHQWH�TXH�PLGH�R�JUDR�GH�DVRFLDFLyQ�GHULYD�GR�FRHILFLHQWH� GH� FRUUHODFLRQ� OLQHDU� H� FKDPD�VH� FRHILFLHQWH� GH� FRUUHODFLRQ� SRU� UDQJRV� GH�63($50$1�RX�FRHILFLHQWH�GH�FRUUHODFLyQ�RUGLQDO�

QQ GL L�� ¦
�

���U
VHQGR�Q�R�Q~PHUR� WRWDO�GH�GDWRV��GL  �[L ± \L� FRQ�[L H�\L RV� UDQJRV�FRUUHVSRQGHQWHV�D�GRXV�FULWpULRV�GH�RUGHQDFLyQ�$�H�%�SDUD�FDGD�YDORU�REVHUYDGR�([HPSOR��5DQJRV�GH�FLQFR�HVWXGDQWHV�VHJXQGR�DV�&XDOLILFDFLyQV�HQ�'LUHLWR�$GPLQLVWUDWLYR�H�'LUHLWR�&RQVWLWXFLRQDO$OXQRV '��$GPLQLVWUDWLYR��[� '��&RQVWLWXFLRQDO��\� GL  �[L ± \L GL�$ � � �� �% � � � �& � � � �' � � �� �( � � � �



��
2�FRHILFLHQWH�GH�FRUUHODFLyQ�RUGLQDO�p�U  �������$�VXD�LQWHUSUHWDFLyQ�p�LJXDO�TXH�R�FRHILFLHQWH�GH�FRUUHODFLyQ� OLQHDU�� ��� VLJQLILFD�XQKD�GLVFRUGiQFLD�SHUIHFWD���� VLJQLILFD�XQKD�FRQFRUGiQFLD�SHUIHFWD���([HUFtFLR��FDOFXOD�R�FRHILFLHQWH�GH�FRUUHODFLyQ�SRU�UDQJRV�GH�6SHDUPDQ�$OXQRV '��$GPLQLVWUDWLYR��[� '��&RQVWLWXFLRQDO��\� GL  �[L ± \L GL�$ � �% � �& � �' � �( � �
&RHILFLHQWHV�GH�FRQWLQ[HQFLD�$JRUD�LPRV�HVWXGDU�DV�PHGLGDV�GH�DVRFLDFLyQ�SDUD�GXDV�FDUDFWHUtVWLFDV�GH�WLSR�FXDOLWDWLYR���2� JUDR� GH� DVRFLDFLyQ� SDUD� WDERDV� GH� FRQWLQ[pQFLD� YHQ� PHGLGR� SROR� FRHILFLHQWH� GH�
FRQWLQ[pQFLD� ;L�FXDGUDGR� F�� RX� R� FXDGUDGDGR� PpGLR� GD� FRQWLQ[pQFLD� M��� � $PERV�FRHILFLHQWHV�VRQ�SRVLWLYRV�H�R�VHX�YDORU�LQGLFD�R�JUDR�GH�DVRFLDFLyQ���&DQWR�PiLV�SHUWR�GH�FHUR�LQGLFDUiQ� XQKD� LQGHSHQGpQFLD� HQWUH�RV�GRXV� FDUDFWHUHV�� �2�SUREOHPD�GH� HVWHV� FRHILFLHQWHV� p�TXH�QRQ�HVWiQ�DFRXWDGRV�H�SRU� WDQWR�QRQ�WHxHQ�GRDGD�LQWHUSUHWDFLyQ�� �2XWURV�FRHI LFLHQWHV�GH�FRQWLQ[pQFLD�HYLWDQ�HVWH�SUREOHPD���¦¦¦¦ � � L ML M LM

LMLM (VSHUDGDV2EVHUYDGDV(VSHUDGDVQ QQ ��� ��� ���F

Q�� FM  
([HPSOR���'H�XQKD�SRERDFLyQ�GH�����SHUVRDV��WHPRV�REVHUYDGR�D�VHJXLQWH�WDE��3DUDGRV 2FXSDGRV 7RWDO3DLV�SDUDGRV �� �� ��3DLV�RFXSDGRV �� �� ��7RWDO �� �� ���

QQQHVSHUDGDVIUHFXHQFLDQ MLLM ���   
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&DOFXODU�R�FRHILFLHQWH�;L�FXDGUDGR'H�RXWUD�SRERDFLyQ�GLVWLQWD�GH�����SHUVRDV��WHPRV�REVHUYDGR�D�VHJXLQWH�WDE��3DUDGRV 2FXSDGRV 7RWDO3DLV�SDUDGRV �� �� ��3DLV�RFXSDGRV �� �� ��7RWDO �� ��� ���&DOFXODU�R�FRHILFLHQWH�;L�FXDGUDGR�H�FRPSDUDU�FRD�SULPHLUD�GDV�SRERDFLRQV�LQGLFDQGR�D�TXp�FRQFOXVLyQ�VH�FKHJD�
���� 9DULDEOHV�0XOWLGLPHQVLRQDLV�2�HVWXGR�GH�PDLV�GH�GXDV�YDULDEOHV� LPSOLFD�PiLV�³FRPSOLFDFLyQ´�HQ�WRGRV�RV�DVSHFWRV���3DUD� WUHV� YDULDEOHV� SRGHPRV� REWHU� JUiILFRV� HQ� WUHV� GLPHQVLyQV�� JUiILFRV� GH� GL VSHUVLyQ���3DUD�PiLV�YDULDEOHV�LVWR�UHVXOWD�LPSRVLEOH��XQLFDPHQWH�SRGHUHPRV�REWHU�YLVLRQV�SDUFLDLV�GH� WRGR� R� FRQ[XQWR� XWLOL]DQGR� SUR[HFFLRQV� WULGLPHQVLRQDLV�� �(Q� FXDQWR� D�PHGLGDV� TXH�UHVXPHQ�D�LQIRUPDFLyQ�HVWDWtVWLFD�FRQWDPRV�FRQ��9HFWRU�GH�0pGLDV��0DWUL]� GH�9DULDQ]DV�H�&RYDULDQ]DV��H�0DWUL]�GH�&RUUHODFLyQV���3RU�UD]yQV�REYLDV�p�GH�XWLOLGDGH�FRQWDU�FRQ�XQ�SURJUDPD�HVWDWtVWLFR�TXH�QRV�D[XGH�D�IDFHU�HVWH�WLSR�GH�FiOFXORV���(VWXGDUHPRV�HVWH�WLSR�GH�YDULDEOHV�XWLOL]DQGR�XQ�SDTXHWH�GH�VRIWZDUH�HVWDWtVWLFR�TXH�QRV�D[XGH�D�WUDWDU�HVWH�WLSR�GH�LQIRUPDFLyQ�
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([HUFtFLRV�
([HUFLFLR�����2V�VHJXLQWHV�GDWRV�VRQ�RV�SUH]RV�GH�YHQGD�HQ�PLOHV�GH�SHVHWDV��<��GH�XQ�PRGHOR�GH�DXWRPyYLO�XVDGR�GXUDQWH�;�DQRV�
; � � � � � �< ��� ��� ��� ��� ��� ���
D� (VWLPDU�YDULRV�PRGHORV�TXH�VH�D[XVWHQ�DRV�GDWRV�DQWHULRUHV�E� (VWLPDU�RV�SDUiPHWURV�D�H�E�GD�FXUYD�\ DE[ XWLOL]DQGR�D�LQIRUPDFLyQ�GD�PRVWUD�DQWHULRU���&RPHQWDU�R�FRHILFLHQWH�GH�GHWHUPLQDFLRQ�F� (VWtPHVH�R�SUH]R�GH�YHQGD�GH�XQ�YHtFXOR�TXH�WHQ�FDWUR�DQRV�GH�XVR�
([HUFLFLR�����2V�VHJXLQWHV�SURSRUFLRQDQ�LQIRUPDFLyQ�VREUH�D�UHQGD�PHQVXDO�IDPLOLDU��;��H�RV�LPSRUWHV�PHQVXDLV�GRV�VHXV�UHFLERV�GH�WHOpIRQR��HQ�PLOHV�GH�SHVHWDV���<��QXQKD�PRVWUD�GH����IRJDUHV�
; ��� ��� ��� ��� ��� ��� ��� ��� ��� ���< ��� ��� ���� ��� ��� ��� ���� ��� ��� ���
D� 5HSUHVHQWDU�JUiILFDPHQWH�RV�GDWRV�QXQ�GLDJUDPD�GH�GLVSHUVLyQ�E� 'HWHUPLQDU�D�HFXDFLyQ�GD�UHFWD�GH�UHJUHVLRQ�HQWUH�DV�YDULDEOHV�;�H�<
([HUFtFLR�����$�XQKD�PRVWUD�GH�����SHUVRDV�GH�DPERV�VH[RV�GHX�VH�OOHV�D�SUREDU�PDUJDULQD�HQ�PDQWHLJD�H�SHGLX�VH�OOHV�TXH�LQGLFDVHQ�D�VXD�SUHIHUpQFLD��FRV�UHVXOWDGRV�GD�WiERD���&DOFXOD�R�YDORU�GR�;L�FXDGUDGR����*UDR�GH�DVRFLDFLyQ��

0DUJDULQD 0DQWHLJD+RPHV �� ��0XOOHUHV �� ��
([HUFtFLR�����1XQKD�HQTXLVD�HQWUH�HVWXGDQWHV�VREUH�D�VXD�FUpQFLD�QD�SHUFHSFLRQ�XOWUDVHQVRULDO�HQFRQWUDURQ�VH�RV�GDWRV�GD� WiERD�� � ,QGLFDU�R�JUDR�GH�DVRFLDFLRQ�HQWUH�DV�GXDV�FDUDFWHUtVWLFDV�;L�FXDGUDGR�

&UHQ�WRWDOPHQWH $�PHGLDV (Q�DEVROXWR(QVHxDUtD �� �� ��(FRQyPLFDV �� ��� ��+XPDQLGDGHV �� �� �
([HUFtFLR� ��� 1D� WiERD� VHJXLQWH� SUHVHQWDQ�VH� DV� FXDOLILFDFLyQV� PpGLDV� GH� XQ� JUXSR� GH�HVWXGDQWHV�HQ�GXDV�PDWpULDV���&DOFXOD�R�JUDR�GH�DVRFLDFLyQ�

&XDOLILFDFLyQ�%DL[D &XDOLILFDFLyQ�0pGLD &XDOLILFDFLyQ�$OWD0DWpULD�$ �� �� �0DWpULD�% � �� ��



��
([HUFtFLR�����1XQKD�HQTXLVD�GH�SUHVXSRVWRV�IDPLOLDUHV�IHLWD�D����IDPtOLDV�GH�XQKD�FLGDGH�WHQ�VH�REWLGR�D�VHJXLQWH�WDERD�GH�FRUUHODFLRQ�VREUH�RV�VHXV�LQJUHVRV�H�JDVWRV�GH�FRQVXPR�UHIHULGRV�DR�GHUUDGHLUR�PHV��RV�LQWHUYDORV�HVWiQ�H[SUHVDGRV�HQ�PLOHV�GH�SHVHWDV��

*� �*DVWRV�GH�FRQVXPR,QJUHVRV� �, ����� ������ ������� ������� �������
����� �� ������� �� �� �������� �� �� ��������� � �� �� �������� � �� �

D� (VWXGDU� SRU� VHSDUDGR� DV� YDULDEOHV� *� H� ,� FDOFXODQGR� D� GLVWULEXFLyQ� GH� IUHFXpQFLDV�PpGLD��GHVYLDFLyQ�WtSLFD�E� (VWXGDU� D� GLVWULEXFLRQ� GH� *DVWRV� FRQGLFLRQDGD� DRV� GLVWLQWRV� UDQJRV� GH� YDORUHV� GRV�LQJUHVRV�� � &DOFXODQGR� SDUD� FDGD� FRQGLFLRQDGD� D� GLVWULEXFLyQ� GH� JDVWRV�� D� PpGLD�FRQGLFLRQDGD�H�D�YDULDQ]D�FRQGLFLRQDGD�F� &DOFXODU�D�HFXDFLyQ�OLQHDU�TXH�OLJD�HVWDV�GXDV�YDULDEOHV���XWLOL]DU�XQKD�FDOFXODGRUD�G� &DO�p�R�JUDR�GH�D[XVWH�GRV�SRQWRV�i�HVWD�UHFWD"
([HUFtFLR���� �$�SDUWLU�GRV�VHJXLQWHV�GDWRV�DVXVWDU�GXDV� UHFWDV�SDUD�H[SUHVDU�D�YDULDEOH�<�HQ�IXQFLRQ�GDV�YDULDEOHV�;� H�;� UHVSHLWLYDPHQWH�
<L � � � � �;�L � � � � �;�L � � �� � �
2QGH�p�PDLRU�R�JUDR�GH�D[XVWH�DR�PRGHOR�OLQHDU"
([HUFtFLR���� 2�FRQVXPR�GH�HQHU[LD�HOpFWULFD�HQ�NZK�SHU�FDSLWD�HQ������H�D�UHQGD�SHU�FDSLWD��H[SUHVDGD� HQ� GyODUHV�� IRURQ� RV� VHJXLQWHV� SDUD� RV� SDtVHV� GD� HQWRQ� &RPXQLGDGH� (FRQyPLFD�(XURSHD�
3DtV $OHP� %HO 'LQ (VS )U *U� ,W� ,U� /[� +RO� 3RU� *%�&RQVXPR�GH�(QHU[LD�HOHFWULFD

���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ����
5HQGD ����� ���� ����� ���� ���� ���� ���� ���� ����� ���� ���� ����

D� (VWLPDU�RV�SDUiPHWURV�GXQ�PRGHOR�OLQHDU�TXH�H[SUHVH�D�GHPDQGD�HQ�IXQFLRQ�GD�UHQGD�GR�SDtV��FDOFXODQGR�R�FRHILFLHQWH�GH�FRUUHODFLRQ�E� &DOFXODU�D�GHPDQGD�GH�HQHU[tD�HOHFWULFD�SDUD�XQ�VXSRVWR�SDtV�FRQ�UHQGD�GH��������F� &DOFXODU�RV�YDORUHV�HVWLPDGRV�SDUD�FDGD�XQ�GRV�SDLVHV�[XQWR�FRV�UHVLGXRV���,QWHUSUHWDU�RV�UHVXOWDGRV�
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