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$� WpFQLFD� GRV� FRPSRQHQWHV� SULQFLSDLV� FRQVLVWH� HP� XPD� WUDQVIRUPDomR�
RUWRJRQDO�GRV�HL[RV�FRRUGHQDGRV�GR�VLVWHPD�PXOWLYDULDGR�EXVFDQGR�DV�RULHQWDo}HV�GH�
PDLRU� YDULDELOLGDGH�� 3DUD� R� HVWXGR� GH� GHSHQGrQFLDV� HVWUXWXUDLV� PXOWLQRUPDLV�� DV�
WpFQLFDV� GH� H[SOLFDomR� GDV� FRYDULkQFLDV� GDV� UHVSRVWDV� VmR� SUHIHULGDV�� $SHVDU� GDV�
WpFQLFDV� GRV� FRPSRQHQWHV� SULQFLSDLV� SRGHU� VHU� XVDGD�SDUD� HVVD� ILQDOLGDGH�� HVWD� QmR�
GHYH� VHU� SUHIHULGD� SRU� VHU� DSHQDV� XPD� WUDQVIRUPDomR� H� QmR� XP� UHVXOWDGR� GH� XP�
PRGHOR� IXQGDPHQWDO� GD� HVWUXWXUD� GH� FRYDULkQFLD�� (VVH� PpWRGR� SRVVXL� DOJXQV�
LQFRQYHQLHQWHV�� WDLV� FRPR� QmR� VHU� LQYDULDQWH� TXDQWR� jV PXGDQoDV� GH� HVFDODV� H� QmR
SRVVXLU� XP� FULWpULR� DGHTXDGR� SDUD� GHWHUPLQDU� TXDQGR� XPD� SURSRUomR� VXILFLHQWH� GD�
YDULDomR�WRWDO�IRL�H[SOLFDGD�SHORV�FRPSRQHQWHV�UHWLGRV�

1HVVH� FDStWXOR� DSUHVHQWD�VH� D� WpFQLFD� GH� DQiOLVH� GH� IDWRUHV� FRP� R�
SURSyVLWR� HVVHQFLDO� GH� GHVFUHYHU�� VH� SRVVtYHO�� DV� UHODo}HV� GH� FRYDULkQFLD� HQWUH�
GLYHUVDV� YDULiYHLV� HP� IXQomR� GH� SRXFDV�� QmR� REVHUYiYHLV�� TXDQWLGDGHV� DOHDWyULDV�
GHQRPLQDGDV� GH� IDWRUHV�� 6RE� R� PRGHOR� GH� IDWRUHV� FDGD� YDULiYHO� UHVSRVWD� p�



���
UHSUHVHQWDGD�SRU�XPD� IXQomR� OLQHDU�GH�XPD�SHTXHQD�TXDQWLGDGH�GH� IDWRUHV�FRPXQV��
QmR� REVHUYiYHLV�� H� GH� XPD� VLPSOHV� YDULiYHO� ODWHQWH� HVSHFtILFD�� 2V� IDWRUHV� FRPXQV�
JHUDP� DV� FRYDULkQFLDV� HQWUH� DV� YDULiYHLV� REVHUYDGDV� H� RV� WHUPRV� HVSHFtILFRV�
FRQWULEXHP� VRPHQWH� SDUD� DV� YDULkQFLDV� GH� VXDV� UHVSRVWDV� UHODFLRQDGDV�� 2V�
FRHILFLHQWHV�GRV�IDWRUHV�FRPXQV�QmR�VmR�UHVWULWRV�D�FRQGLomR�GH�RUWRJRQDOLGDGH��R�TXH�
FRQIHUH�JHQHUDOLGDGH��DSHVDU�GH�VH�H[LJLU�QRUPDOLGDGH�GRV�GDGRV�H�D�GHWHUPLQDomR��D�
SULRUL��GR�Q~PHUR�GH�IDWRUHV�

1HVVH� FDStWXOR� VHUmR� DSUHVHQWDGRV� R� PRGHOR� GH� IDWRUHV� RUWRJRQDLV�� RV�
PpWRGRV� GH� HVWLPDomR� GRV� SDUkPHWURV� GHVVH� PRGHOR� H� EUHYHPHQWH� R� SUREOHPD� GH�
URWDomR�GRV� IDWRUHV��e�DERUGDGR�PpWRGR�GH�HVWLPDomR�TXH�QmR�H[LJHP�QRUPDOLGDGH��
0pWRGRV�GH�HVWLPDomR�GRV�HVFRUHV�GRV�IDWRUHV�VmR�DERUGDGRV��R�TXH�DR�FRQWUiULR�GRV�
FRPSRQHQWHV�SULQFLSDLV�QmR�p�XPD�WDUHID�VLPSOHV��

�������� 00RGHRGHOOR�GH�R�GH�IIDDWWRRUUHHV�V�RRUWUWRJRQDRJRQDLLVV
6XSRQGR� TXH� R� VLVWHPD� PXOWLYDULDGR� FRQVLVWH� GH� S� UHVSRVWD� GHVFULWDV�

SHODV� S� YDULiYHLV� REVHUYiYHLV� DOHDWyULDV� ;��� ;��� ����� ;S�� $VVXPLQGR� TXH� R� YHWRU� GH�
REVHUYDo}HV�PXOWLYDULDGDV� S �;� SRVVXL�PpGLD� P� H� FRYDULkQFLD�6�� HQWmR�� R�PRGHOR� GH�
IDWRUHV� SUHVVXS}H� TXH� R� YHWRU� S �;� p� OLQHDUPHQWH� GHSHQGHQWH� GH� DOJXPDV� SRXFDV�
YDULiYHLV� QmR�REVHUYiYHLV�)��� )��� ����� )P FKDPDGDV�GH� IDWRUHV� FRPXQV��H�S� IRQWHV�GH�
YDULDo}HV�DGLFLRQDLV�H���H��������HS FKDPDGDV�GH�HUUR�RX�GH�IDWRUHV�HVSHFtILFRV��2�PRGHOR�
GH�IDWRUHV�SRGH�VHU�HVSHFLILFDGR�SRU�
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HP� TXH� LMA p� GHQRPLQDGR� GH� FDUJD� GD� L�pVLPD� YDULiYHO� SDU� R� M�pVLPR� IDWRU�� HQWmR� D�
PDWUL]�/�p�FKDPDGD�PDWUL]�GH�FDUJDV�IDWRULDLV��2�L�HVLPR�IDWRU�HVSHFtILFR�HL p�DVVRFLDGR�
VRPHQWH� FRP�D� L�pVLPD� YDULiYHO� UHVSRVWD�;L��2V� S� GHVYLRV�;��P���;��P��� ����� ;S�PS VmR�
UHSUHVHQWDGRV�SRU�S�P�YDULiYHLV�DOHDWyULDV�)���)��������)P��H���H��������HS��DV�TXDLV�VmR�QmR
REVHUYiYHLV�� (VVH� IDWR� GLVWLQJXH� R� PRGHOR� GH� IDWRUHV� GR� PRGHOR GH� UHJUHVVmR�
PXOWLYDULDGD��SRLV�HVWH�~OWLPR�SRVVXL�YDULiYHLV�LQGHSHQGHQWHV��RFXSDGDV�HP������ SRU�)��
TXH�VmR REVHUYiYHLV�

'HYLGR� DR� JUDQGH� Q~PHUR� GH� TXDQWLGDGHV� QmR� REVHUYiYHLV� H� WDPEpP�
FRP�D�ILQDOLGDGH�GH�WRUQDU�~WLO�R�PRGHOR�GH�IDWRUHV� DOJXPDV�SUHVVXSRVLo}HV�VREUH�RV�
YHWRUHV� )� H� H� VmR�LPSRVWDV��$VVLP�p�DVVXPLGR�TXH� )� WHP�GLVWULEXLomR�FRP�PpGLD� �� H�
TXH� RV� HOHPHQWRV� GH� )� VmR� LQGHSHQGHQWHPHQWH� GLVWULEXtGRV�� RX� VHMD�� )� SRVVXL�
FRYDULkQFLD� , �� 'D� PHVPD� IRUPD� p� DVVXPLGR� TXH� H� SRVVXL� PpGLD� ]HUR� H� RV� VHXV�
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HOHPHQWRV� VmR� LQGHSHQGHQWHPHQWH� GLVWULEXtGRV�� RX� VHMD�� &RY� H� � < �S[S��� 6HQGR�
DVVLP��GHILQHP�VH�
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)LQDOPHQWH��p�DVVXPLGR�TXH�)� H� H� VmR�LQGHSHQGHQWHV��SRUWDQWR��
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2� PRGHOR� ����� H� HVVDV� SUHVVXSRVLo}HV� GHILQHP� R� PRGHOR� GH� IDWRUHV�
RUWRJRQDO� 'HVVD�IRUPD�D�HVWUXWXUD�GH�FRYDULkQFLD�GH�;� SRGH�VHU�GDGD�SRU�
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$�SRUomR�GD�L�pVLPD�YDULiYHO�H[SOLFDGD�SRU�P�IDWRUHV�FRPXQV�p�FKDPDGD�
GH� FRPXQDOLGDGH� H� D� SRUomR� GH�VLL GHYLGD� DRV� IDWRUHV� HVSHFtILFRV� p� GHQRPLQDGD� GH�
YDULkQFLD� HVSHFtILFD�� 'HQRWDQGR� D� L�pVLPD� FRPXQDOLGDGH� SRU� �LK p� IiFLO� REVHUYDU� GH
������ TXH�

� � � �L L� L� LPK ��� � � �A A A ������
$VVLP��
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4XDQGR�P S�D�PDWUL]�6 SRGH�VHU�UHSURGX]LGD�H[DWDPHQWH�SRU�//¶��GH�WDO�

IRUPD�TXH�< ���$�XWLOLGDGH�GD�DQiOLVH�GH�IDWRUHV��QR�HQWDQWR��RFRUUH�TXDQGR�P�p�EHP�
PHQRU�GR�TXH�S��'HVVD�IRUPD��R�Q~PHUR�GH�SDUkPHWURV�QD�DQiOLVH�GH�IDWRUHV��S�P�����
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p� EHP� PHQRU� GR� TXH� DTXHOHV� S�S������ SDUkPHWURV� GH� 6�� 3RU� H[HPSOR�� SDUD S ���
H[LVWHP���u���� ����SDUkPHWURV�HP�6��6H�P ��IDWRUHV�VmR�XWLOL]DGRV��HQWmR��R�PRGHOR�
GH�IDWRUHV�SRVVXL�S�P��� ������� ���SDUkPHWURV�� LM LH \A ��

2� JUDQGH� SUREOHPD� GD� DQiOLVH� GH� IDWRUHV� p� D� GLILFXOGDGH� RX� D�
LPSRVVLELOLGDGH� GH� IDWRUDU� D� PDWUL]� 6 HP� //¶�<�� TXDQGR�P� p� EHP�PHQRU� GR� TXH� S��
$OJXPDV�YH]HV��TXDQGR�VmR�REWLGDV�VROXo}HV��HVWDV�VmR��HP�JHUDO��LQFRQVLVWHQWHV�FRP�
DV�LQWHUSUHWDo}HV�HVWDWtVWLFDV��$�DQiOLVH�GH�IDWRUHV�WHP�FRPR�SURSyVLWR�D�GHWHUPLQDomR�
GRV� HOHPHQWRV� GD�PDWUL]� GH� FDUJDV� IDWRULDLV�/�H�GRV�HOHPHQWRV�GH�<�� REHGHFHQGR�D�
UHVWULomR��������

4XDQGR� P!�� H[LVWHP� PDLV� GH� XPD� VROXomR� SDUD� R� PRGHOR� GH� IDWRUHV��
WRGDV�FRQVLVWHQWHV�FRP�DV�LQWHUSUHWDo}HV�HVWDWtVWLFDV��(VVD�DPELJ�LGDGH�p�D�EDVH�SDUD�
XPD� LPSRUWDQWH� FDUDFWHUtVWLFD� GD� DQiOLVH� GH� IDWRUHV� TXH� p� D� URWDomR� IDWRULDO�� 3DUD�
GHPRQVWUDU�HVVD�SURSULHGDGH��VHMD�7�XPD�PDWUL]�RUWRJRQDO�P[P��RX�VHMD��77¶ 7¶7 ,��$�
H[SUHVVmR������ SRGH�VHU�UHHVFULWD�SRU�
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HQWmR� p�LPSRVVtYHO�GLVWLQJXLU�DV�FDUJDV�GH�/�GDV�GH�/��RX�VHMD��RV�IDWRUHV� ) H ) 7 
) � � �SRVVXHP�DV�PHVPDV�SURSULHGDGHV��PHVPR�TXH�DV�FDUJDV�IDWRULDLV�GH�/�H�GH�/ VHMDP��
HP�JHUDO��GLIHUHQWHV��XPD�YH]�TXH�JHUDP�D�PHVPD�PDWUL]�GH�FRYDULkQFLD�6��$VVLP�
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$� HVFROKD� GD� PDWUL]� 7� p� GLUHFLRQDGD� SRU� XP� FULWpULR� GH� IDFLOLWDomR� GD�

LQWHUSUHWDomR�GRV� IDWRUHV�JHUDGRV��XPD�YH]�TXH�DV�SURSULHGDGHV�HVWDWtVWLFDV�QmR VmR�
DOWHUDGDV�

�������� ((VVWWLLPPDomR�GDDomR�GDV�V�FDFDUUJDJDV�V�IIDDWWRRUULLDDLLVV
1DV� VLWXDo}HV� UHDLV�� RV� SDUkPHWURV� GR� PRGHOR� GH� IDWRUHV� VmR�

GHVFRQKHFLGRV� H� GHYHP� VHU� HVWLPDGRV� GDV� REVHUYDo}HV� DPRVWUDLV�� $� DQiOLVH� GH�
IDWRUHV�p� MXVWLILFiYHO� TXDQGR�6 GLIHUH�GH�XPD�PDWUL]�GLDJRQDO�� RX�TXDQGR�PDWUL]�U GH�
FRUUHODo}HV�GLIHUH�GD� LGHQWLGDGH��3DUD�XPD�DPRVWUD� � � Q; � ; � ����;� � � GH�WDPDQKR�Q�HP�S�
YDULiYHLV�FRUUHODFLRQDGDV�D�PDWUL]�6�p�XP�HVWLPDGRU�GH�6��EHP�FRPR�5�p�GH�U��&RP�
EDVH�HP�XPD�HVWLPDWLYD�GH�6 p�SRVVtYHO�UHDOL]DU�R�WHVWH�GH�KLSyWHVH�GH�LJXDOGDGH�GH�6
D�XPD�PDWUL]�GLDJRQDO��FRQIRUPH�GHVFULomR�UHDOL]DGD�QR�FDStWXOR����6H�D�KLSyWHVH�QmR�
IRU�UHMHLWDGD��RV�IDWRUHV�HVSHFtILFRV�SRVVXHP�SDSHO�GRPLQDQWH��VHQGR�TXH�D�DQiOLVH�GH�
IDWRUHV�p�GHWHUPLQDU�DOJXQV�SRXFRV� IDWRUHV�FRPXQV��1HVVH�FDVR��D�DQiOLVH�GH�IDWRUHV�
QmR�WHUi�JUDQGH�XWLOLGDGH�

6H� D� KLSyWHVH� GH D� HVWUXWXUD� GH� 6 VHU� LJXDO� D� XPD�PDWUL]� GLDJRQDO� IRU�
UHMHLWDGD��HQWmR��R�PRGHOR�GH�IDWRUHV�VHUi�~WLO�H�R�SUREOHPD�LQLFLDO�VHUi�R�GH�HVWLPDU�DV�
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FDUJDV�IDWRULDLV� LMA H�DV�YDULkQFLDV�HVSHFtILFDV�\L��1HVVD�VHomR�VmR�FRQVLGHUDGRV�GRLV�
PpWRGRV� GH� HVWLPDomR� SDUD� RV� SDUkPHWURV� GR� PRGHOR� GH� IDWRUHV�� R� PpWRGR� GRV�
FRPSRQHQWHV� SULQFLSDLV� H� R� PpWRGR� GD� Pi[LPD� YHURVVLPLOKDQoD� DSUHVHQWDGR� SRU�
/DZOH\�������������H �������4XDOTXHU�TXH�VHMD�R�PpWRGR�DSOLFDGR��DV�VROXo}HV�SRGHP�
VRIUHU� URWDo}HV� FRP� D� ILQDOLGDGH� GH� VLPSOLILFDU� DV� LQWHUSUHWDo}HV� GRV� IDWRUHV�� e�
SUXGHQWH��WDPEpP��WHQWDU�PDLV�GH�XPD�VROXomR��

������������ 00ppWWRGR�GRRGR�GRV�V�FRFRPPSRQHQSRQHQWWHHV�V�SSUULLQFQFLLSDSDLLVV
$� GHFRPSRVLomR� HVSHFWUDO� YLVWD� QRV� FDStWXORV � H� �� UHSUHVHQWD� XP�

LPSRUWDQWH� PpWRGR� GH� IDWRUDomR� GH� 6�� 6HMDP� DV� PDWUL]HV� � � S3 H H ��� Hª º ¬ ¼� � � H�
� � S'LDJ� � � ���� �/  O O O � FRPSRVWDV� GRV� DXWRYHWRUHV� H� DXWRYDORUHV� GH� 6� FRP�
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HP�TXH�� �� �/ 3 / p�XPD�PDWUL]�S[S�GH�FDUJDV�IDWRULDLV�
$� HTXDomR� ������ UHIOHWH� XP� DMXVWH� GD� HVWUXWXUD� GH� FRYDULkQFLD� SRU� XP�

PRGHOR�GH�IDWRUHV�WHQGR�WDQWRV�IDWRUHV�TXDQWR�YDULiYHLV��P S��H�YDULkQFLDV�HVSHFtILFDV�
\L QXODV� SDUD� WRGR� L �� ��� ����� S�� 1HVVH� PRGHOR� DV� FDUJDV� IDWRULDLV� GR� M�pVLPR� IDWRU�
UHSUHVHQWDP�RV� FRHILFLHQWHV� GR� M�pVLPR� FRPSRQHQWH� SULQFLSDO� �DXWRYHWRU��PXOWLSOLFDGR�
SHOR�IDWRU�GH�HVFDOD� MO ��(PERUD�D�UHODomR������� VHMD�H[DWD��HVWD�QmR�p�~WLO�SRU�XWLOL]DU�
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WDQWRV� IDWRUHV� TXDQWR� YDULiYHLV� H� SRU� QmR� GHL[DU� YDULDomR� DOJXPD� SDUD� RV� IDWRUHV�
HVSHFtILFRV�

8PD� VROXomR� SDUD� R� SUREOHPD� p� FRQVLGHUDU� XP� Q~PHUR� P�� GH� IDWRUHV�
FRPXQV�� PHQRU� GR� TXH� R� GH� YDULiYHLV� S�� &RP� HVVH� FULWpULR� S�P� DXWRYDORUHV� H� RV�
UHVSHFWLYRV� DXWRYHWRUHV� VmR� GHVFRQVLGHUDGRV�� (VVHV� DXWRYDORUHV� VmR� jTXHOHV� �S�P��
PHQRUHV��'HVVD�IRUPD�D�FRQWULEXLomR�GH� W W WP � P � P � P � P � P � S S SH H H H ��� H H� � � � � �O � O � � O� � � � � � SDUD�6 p�
QHJOLJHQFLDGD��'HVSUH]DQGR HVVD�FRQWULEXLomR� D�VHJXLQWH�DSUR[LPDomR�GH�6 SRGH�VHU�
REWLGD�

� �
� �� � � � S S
S S

HHH H ��� H // 

H

ª ºO« »« »Oª º6 # O O O  « »¬ ¼ « »« »O« »¬ ¼
��� � � #
�

������
HP� TXH� /� p� XPD� PDWUL]� S[P�� $� UHSUHVHQWDomR� �������� QR� HQWDQWR�� QmR� FRQVLGHUD� D�
FRQWULEXLomR�GRV� IDWRUHV�HVSHFtILFRV��$�FRQWULEXLomR�GHVVHV�IDWRUHV�SRGH�VHU�HVWLPDGD�
WRPDQGR�VH�D�GLDJRQDO�GH�6�//¶��VHQGR�//¶�GHILQLGD HP��������

'HVVD�IRUPD�D�PDWUL]�6 SRGH�VHU�DSUR[LPDGD�SRU�
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e� FRPXP� WUDEDOKDU� FRP� D� UHSUHVHQWDomR� GDV� YDULiYHLV� HP� XPD� HVFDOD�

SDGURQL]DGD��1HVVD�VLWXDomR�D�YDULiYHO�=L SRVVXL�PpGLD���H�YDULkQFLD����$�SDGURQL]DomR�SRGH�VHU�UHDOL]DGD�SRU�
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FRPSRQHQWHV� SULQFLSDLV� DV� HVWLPDWLYDV� GDV� FDUJDV� IDWRULDLV� QmR� VH� DOWHUDP� FRP� R�
DXPHQWR�GR�Q~PHUR�P�GH�IDWRUHV�
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p� ILHOPHQWH� UHSURGX]LGD� SHOD� VROXomR� GH� FRPSRQHQWHV� SULQFLSDLV�� $� GLDJRQDO� GH� 6� p�
H[DWDPHQWH� UHSURGX]LGD� SHOR�PRGHOR� GH� IDWRUHV��PDV� RV� HOHPHQWRV� IRUD� GD� GLDJRQDO�
SULQFLSDO�QmR�VmR��$VVLP�
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HVVH�YDORU��2V�UHVXOWDGRV�REWLGRV�VmR�
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YROXPH�

8PD� DSUR[LPDomR�PRGLILFDGD� GR�PpWRGR� GRV� FRPSRQHQWHV� SULQFLSDLV� p�
GHQRPLQDGD� VROXomR� IDWRULDO� SULQFLSDO�� 2� SURFHGLPHQWR� p� YiOLGR� WDQWR� SDUD� 5� TXDQWR�
SDUD�6��$�GHVFULomR�TXH�p�UHDOL]DGD�D�VHJXLU�XWLOL]D�D�PDWUL]�5��1R�PRGHOR�GH� IDWRUHV�
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6XSRQGR� TXH� D� FRQWULEXLomR� GRV� IDWRUHV� HVSHFtILFRV� VHMD� UHPRYLGD� GD�
UHFRQVWLWXLomR� GH� U�� HQWmR�� D� PDWUL]� UHVXOWDQWH� p� U�< //¶�� 6XSRQKD�� WDPEpP�� TXH�
HVWLPDWLYDV� LQLFLDLV� L\ WHQKDP� VLGR� REWLGDV� SRU XP�PHLR� TXDOTXHU�� HQWmR�� p� SRVVtYHO�
GHILQLU� D� PDWUL]� GH� FRUUHODomR� DPRVWUDO� UHGX]LGD� �5U�� HOLPLQDQGR� R� HIHLWR� GRV� IDWRUHV�
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5U�� $V�FRPXQDOLGDGHV�GHYHP�VHU�UH�HVWLPDGDV�SRU�

P� �L LMM �K   ¦� A ������

2� PpWRGR�� HQWmR�� p� DSOLFDGR� LWHUDWLYDPHQWH�� FRQVLGHUDQGR� DV�
FRPXQDOLGDGHV� HVWLPDGDV� HP� ������ SDUD� UHFDOFXODU� D� PDWUL]� 5U HP� �������� 2V�
DXWRYDORUHV� H� DXWRYHWRUHV� GHVVD� QRYD� PDWUL]� 5U VmR REWLGRV� H� DV� HVWLPDWLYDV� GDV�
FDUJDV�IDWRULDLV�H�YDULkQFLDV�HVSHFtILFDV�XWLOL]DQGR������� VmR�QRYDPHQWH�REWLGDV��1RYDV�
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QRYRV� HVWiJLRV� VXFHVVLYRV�� DWp� TXH� QmR� KDMD� DOWHUDo}HV� QDV� HVWLPDWLYDV� GDV� FDUJDV�
IDWRULDLV�H�GDV�YDULkQFLDV�HVSHFtILFDV�SDUD�XPD�GDGD�SUHFLVmR�

8P�SUREOHPD�TXH�SRGH�VXUJLU�QHVVH�SURFHGLPHQWR�p�R�DSDUHFLPHQWR�GH�
DXWRYDORUHV�GH�5U QHJDWLYRV��5HFRPHQGD�VH�XWLOL]DU�R�Q~PHUR�GH�IDWRUHV�FRPXQV�LJXDO�DR�SRVWR�GD�PDWUL]�UHGX]LGD��5U���8PD�GDV�FDXVDV�GRV�DXWRYDORUHV�QHJDWLYRV�p�GHYLGD�DRV�YDORUHV� LQLFLDLV�GDV�YDULkQFLDV�HVSHFtILFDV�XWLOL]DGDV��$OJXPDV�DOWHUQDWLYDV�H[LVWHP�
SDUD�D�HVFROKD�GHVVHV�YDORUHV�LQLFLDLV��$�PDLV�SRSXODU�p�XWLOL]DU�  LLL � U\  ��HP�TXH�ULL p�R
HOHPHQWR� GD� L�pVLPD� GLDJRQDO� GD� PDWUL]� 5���� $V� FRPXQDOLGDGHV� LQLFLDLV� VmR�� HQWmR��
GDGDV�SRU�
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TXH�p�LJXDO�DR�FRHILFLHQWH�GH�GHWHUPLQDomR�SDUFLDO�P~OWLSOR�HQWUH�D�L�pVLPD�YDULiYHO��;L��
H�DV��S����GHPDLV�YDULiYHLV��(VVD�UHODomR�p�~WLO��SRLV�SHUPLWH�TXH� �LK VHMD�REWLGD�SHOR�
FRHILFLHQWH� GH� GHWHUPLQDomR� P~OWLSOR�� PHVPR� TXDQGR� 5� QmR� WLYHU� SRVWR� FRPSOHWR��
8VDQGR�6� D�YDULkQFLD�HVSHFtILFD�LQLFLDO�p�IXQomR�GH 6LL��R�HOHPHQWR�GD�L�pVLPD�SRVLomR�
GD�GLDJRQDO�GH�6����GD�VHJXLQWH�IRUPD�
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� �� � � �� �
� � � �

Q � �QS � �
Q WW� M MM �

�Q �� � ��Q ��S � � � Q
W�� �S � � �

/� � � �� � �H[S WU ; ; ; ; Q ; ;� ��� � H[S WU 6�Q�� � H[S WU ; ;�

��
�

 
� �� � �

�� �

P 6  S 6 ½ª º§ ·° °§ ·u � 6 � � � � P � P  « »® ¾¨ ¸¨ ¸© ¹ « »© ¹° °¬ ¼¯ ¿ ½§ · ª º S 6 � 6® ¾¨ ¸ ¬ ¼© ¹¯ ¿ ½§ · ª ºu S 6 � � P 6 � P® ¨ ¸ « »¬ ¼© ¹¯

¦�
� � � � � �� �

� �� � ¾¿
������

D�TXDO�GHSHQGH�GH�/�H�< SRU�PHLR�GH� W//6  �< ��
'HYLGR� j� PXOWLSOLFLGDGH� GH� HVFROKDV� SDUD� /� GDGDV� SRU� WUDQVIRUPDo}HV�
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�� �Ö Ö/�< p� R� YHWRU� FDUDFWHUtVWLFR� FRUUHVSRQGHQWH� DR� L�pVLPR� DXWRYDORU� GH�� ��� � �� �QÖ Ö Ö6� �< �< < ��2�FiOFXOR�GHVVHV�YHWRUHV�QmR�p�XP�SURFHVVR�GLUHWR��XPD�YH]�TXH�RV�

HOHPHQWRV�GH� Ö< VmR� WDPEpP�GHVFRQKHFLGRV��RV�TXDLV�GHYHP�VHU�REWLGRV�GD�UHODomR�
WÖ Ö Ö'LDJ�6 // �<  � �� 6HQGR� DVVLP�� R� SURFHVVR� GH� HVWLPDomR� GHYH� VHU� H[HFXWDGR�

LWHUDWLYDPHQWH� HVWLPDQGR�VH� RV� YHWRUHV� FDUDFWHUtVWLFRV� FRUUHVSRQGHQWHV� D� YDORUHV�
LQLFLDLV�GH�RV�HOHPHQWRV�GH� Ö< ��H�HQWmR��XWLOL]i�ORV�SDUD�REWHU�QRYDV�HVWLPDWLYDV�PDLV�
SUHFLVDV�GDV�YDULkQFLDV�HVSHFtILFDV�VXFHVVLYDPHQWH�

3DUD�R�PRGHOR�FRP�P�IDWRUHV�RV�YHWRUHV�FDUDFWHUtVWLFRV�FRUUHVSRQGHQWHV�
DRV� P� PDLRUHV� DXWRYDORUHV� GH� 6Q SRGHP� VHU� XWLOL]DGRV� FRPR� YDORUHV� LQLFLDLV� GR�
SURFHVVR� LWHUDWLYR��2V�HOHPHQWRV�GHVVHV�YHWRUHV�GHYHP�VHU� UH�HVFDORQDGRV�SDUD�TXH�
DV� VRPDV� GH� VHXV� TXDGUDGRV� VHMDP� LJXDLV� DRV� UHVSHFWLYRV� DXWRYDORUHV��2� SURFHVVR�
LWHUDWLYR�p�GHVFULWR�D�VHJXLU�

�� &DOFXODU� DV� P� UDt]HV� FDUDFWHUtVWLFDV� � ��� �� P�Ö Ö Ö� �����O O O GH� 6Q H� RV� YHWRUHV�
FDUDFWHUtVWLFRV�FRUUHVSRQGHQWHV� � ��� �� P�Ö Ö ÖH �H ����� H� � � ��GH�WDO�VRUWH�TXH�VHXV�HOHPHQWRV�
VHMDP� UH�HVFDORQDGRV� SDUD� TXH� WHQKDP� QRUPD� TXDGUiWLFD� LJXDO� D� L�ÖO ��
L �� �� ���� P� 6HMD� D� PDWUL]� �Ö4 �S[P�� GHILQLGD� SRU� > @� �� �� P�Ö Ö Ö Ö4 H H ��� H � � � �� 'HVVD�
IRUPD� p�SRVVtYHO�GHILQLU�DV�PDWUL]HV� �Ö/ �P[P��H� �Ö3 �S[P� SRU�
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�� $SUR[LPDU�DV YDULkQFLDV�HVSHFtILFDV�SRU�
� �W� Q � �Ö Ö Ö'LDJ 6 3 3<  � ������

�� 2EWHU�D�PDWUL]�
� ��� � �� �� Q � �Ö Ö Ö6� �< �< < ������

H� H[WUDLU� RV� P� DXWRYHWRUHV� � ��� �� P�Ö Ö ÖH �H ����� H� � � H� RV� FRUUHVSRQGHQWHV� DXWRYDORUHV�� ��� �� P�Ö Ö Ö� �����O O O GHVVD� PDWUL]�� )RUPDU� D� PDWUL]� > @� �� �� P�Ö Ö Ö Ö4 H H ��� H � � � H� GHILQLU� DV�
PDWUL]HV�
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$�SULPHLUD�DSUR[LPDomR�GH�/�� ��Ö/ p�GDGD�SRU�
�� �� � �Ö Ö Ö/ 3 < ������

�� &DOFXODU
� �W� Q � �Ö Ö Ö'LDJ 6 / /<  � ������

5HSHWLU� RV� SDVVRV� �� H� �� DWp� TXH� RV� FRUUHVSRQGHQWHV� HOHPHQWRV� GH�
VXFHVVLYDV�LWHUDo}HV�GH� LÖ/ H� L �Ö/ � QmR�GLILUDP�SRU�XP�YDORU�VXSHULRU�D�XPD�TXDQWLGDGH�
SUp�GHWHUPLQDGD� �FULWpULR� GH� FRQYHUJrQFLD��� 2� UHVXOWDGR� ILQDO� GR� SURFHVVR� LWHUDWLYR�
FRQWHUi� DV� HVWLPDWLYDV� GH� Pi[LPD� YHURVVLPLOKDQoD� SDUD� DV� FDUJDV� IDWRULDLV� /� H� GDV�
YDULkQFLDV�HVSHFtILFDV�SDUD�R�PRGHOR�P�IDWRULDO��e�DSUHVHQWDGR�D�VHJXLU�XP�SURJUDPD�
6$6� QR� SURFHGLPHQWR� GH� PDWUL]HV� ,0/� SDUD� D� REWHQomR� GH� HVWLPDWLYDV� GH� Pi[LPD�
YHURVVLPLOKDQoD�GR�PRGHOR�P�IDWRULDO�
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RSWLRQV SV ���� OV �� QRGDWH�QRQXPEHU��SURF LPO�6 ^������ ������ ������������� ������ ������������� ������ ������`�S QFRO�6��Q ���DOSKD �����/� 'LDJ�HLJYDO�6���3� HLJYHF�6��QXPIDF ��QXP,W ����/� /�>��QXPIDF���QXPIDF@�3� 3�>��S���QXPIDF@�3� 3�URRW�/���SULQW�/��3���3VL� GLDJ�6�3�3�C��SULQW�SVL��SVLL SVL��GR�L � WR�QXP,W�3ULQW�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�SULQW�
LWHUDFDR�
�L�3ULQW
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�'HOWD LQY�URRW�SVLL���6�SVLL�LQY�URRW�SVLL���SULQW�GHOWD�/L 'LDJ�HLJYDO�GHOWD���3L HLJYHF�GHOWD�����/L /L>��QXPIDF���QXPIDF@��3L 3L>��S���QXPIDF@�3L URRW�SVLL�3LURRW�/L���SULQW�/L�3L�3VLL GLDJ�6�3L3LC���VRPD�GH�TXDGUDGRV�GRV�UHVLGXRV�GR�PRGHOR�UHVL 6�SLSLC�SVLL�����SULQW�
6RPD�GH�TXDGUDGRV�GRV�UHVLGXRV
�645HVLGXR VXP�UHVL�UHVL��SULQW�VTUHVLGXR���SULQW�SVLL�3ULQW
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�HQG�3ULQW�
6ROXFDR�ILQDO�GR�PRGHOR�GH�IDWRUHV
��3ULQW�
&DUJDV�IDWRULDLV
�SULQW�3L�SULQW�
9DULDQFLDV�HVSHFLILFDV
���SULQW�SVLL��UHVL 6�SLSLC�SVLL�SULQW�
PDWUL]�GH�UHVLGXRV
�SULQW�UHVL�SULQW�
6RPD�GH�TXDGUDGRV�GRV�UHVLGXRV
�645HVLGXR VXP�UHVL�UHVL��SULQW�VTUHVLGXR�SULQW�
&DUJDV�IDWRULDLV�GH�=�YDULDYHLV�SDGURQL]DGDV
�' URRW�LQY�GLDJ�6�����3L= '3L�SULQW�3L=�SULQW�
9DULDQFLDV�HVSHFLILFDV�IDWRULDLV�GH�=�YDULDYHLV�SDGURQL]DGDV
�3VL= 'SVLL'�SULQW�3VL=�/L 'LDJ�HLJYDO�GHOWD���SULQW�/L�TXLW�
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$V� FDUJDV� IDWRULDLV� H� DV� YDULkQFLDV� HVSHFtILFDV� GD� PDWUL]� 5� SRGHP� VHU�

REWLGDV� GLUHWDPHQWH� GH� Ö/ H� Ö< UHDOL]DQGR� DV� VHJXLQWHV� WUDQVIRUPDo}HV�� )RUPDU� D�
PDWUL]� GLDJRQDO� �'�� D� SDUWLU� GRV� HOHPHQWRV� 6LL GH� 6�� (QWmR� REWHU� DV� HVWLPDWLYDV� GH�
Pi[LPD� YHURVVLPLOKDQoD� GH� 5� SDUD� DV� FDUJDV� IDWRULDLV� � �=Ö/ H� SDUD� DV� YDULkQFLDV�
HVSHFtILFDV� =Ö< � (VVHV�HVWLPDGRUHV�VmR�

�� �=Ö Ö/ ' /� ������
�� � �� �=Ö Ö' '� �<  < ������

$V�HVWLPDWLYDV�GH�Pi[LPD�YHURVVLPLOKDQoD�GDV�FRPXQDOLGDGHV�VmR�GDGDV�
SRU�

� � � �L L� L� LPÖ Ö Ö ÖK ��� SDUD L �� �� ���� S � � �  A A A ������
'HVVD�IRUPD��D�SURSRUomR�H[SOLFDGD�SHOR�M�pVLPR�IDWRU�p�GDGD�SRU�

S �LML �
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Ö ��� SDUD IDWRUHV GH 67U�6��9DU([S Ö ��� SDUD IDWRUHV GH 5S
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2� SURFHVVR� GHVFULWR� DQWHULRUPHQWH� SDUD� D� REWHQomR� GDV� VROXo}HV� GH�

Pi[LPD�YHURVVLPLOKDQoD�SRVVXL�FRQYHUJrQFLD� OHQWD��$LWNHQ��������SURS{V�XPD�WpFQLFD�
FRQKHFLGD� SRU� SURFHVVR� G� GH� DFHOHUDomR� GRV� HVTXHPDV� LWHUDWLYRV� GH� FRQYHUJrQFLD��
6HMD� MWA� RV� HOHPHQWRV� GR� W�pVLPR� SURFHVVR� LWHUDWLYR�� UHIHUHQWH� D� M�pVLPD� FROXQD� GD�
PDWUL]� GH� FDUJDV� IDWRULDLV� /W GR� HVWiJLR� W��2� SURFHVVR� GH�$LWNHQ� ������� SUHYr� SDUD� ��
FRQVHFXWLYRV�YDORUHV�GH� MWA� R�DMXVWH�SHOD�UD]mR�

LM� W �� LMW
LMW LM� W ���L M W LM� W �� LMW LM� W ���
�

�
� � � �
A AA AA A A A ������

HP�TXH� LMWA p�R�L�HVLPR�HOHPHQWR�GH� MWA� ��6H�R�GHQRPLQDGRU�GH������� IRU�QXOR�R�YDORU�GH�
�L M WA GHYH�VHU�IHLWR�LJXDO�D� L M WA �

$LWNHQ��������PRVWUD�TXH�RV�WHUPRV�GH� �M WA� FRQYHUJHP�PDLV�UDSLGDPHQWH�
GR�TXH�jTXHOHV�GH� M WA� �
([HPSOR� �����8WLOL]DQGR�D PDWUL]� GH� FRYDULkQFLDV� DPRVWUDO� GDV ��� WDUWDUXJDV� IrPHDV�
TXH� IRUDP� PHQVXUDGDV� HP� S �� YDULiYHLV� ;��� ;� H� ;��� DV� TXDLV� VmR� FRPSULPHQWR��ODUJXUD� H� DOWXUD� GH� FDUDSDoDV� WUDQVIRUPDGDV� SRU� ORJDULWPR�� GHWHUPLQDU� R� PRGHOR� GH�
IDWRUHV� FRP� P ��� $MXVWDU� R� PRGHOR� SRU� PHLR� GH� HVWLPDWLYDV� GH� Pi[LPDV�
YHURVVLPLOKDQoDV�

������ ������ ������6 ������ ������ ������������ ������ ������
ª º« » « »« »¬ ¼
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L� ,QLFLDOPHQWH�IRUDP�REWLGRV�RV�DXWRYDORUHV�H�DXWRYHWRUHV�GH�6�H�FRPSRVWDV�DV�

PDWUL]HV� � � �ÖÖ Ö�� ��� 4 �� �� H 3 �� ��/ u u u SRU�
�Ö ���������/  �

���������Ö4 �����������������
ª º« » « »« »¬ ¼

�� �� � � �
�� �������ÖÖ Ö Ö/ 3 4 �����������������
ª º« »  /  « »« »¬ ¼

LL� $V�YDULkQFLDV�HVSHFtILFDV�LQLFLDLV�IRUDP�REWLGDV�SRU�

� �W� Q � �
��������� � �Ö Ö Ö'LDJ 6 3 3 � ��������� �� � ���������
ª º« »<  �  « »« »¬ ¼

LLL� )RL�REWLGD�D�VHJXLQWH�PDWUL]�H�GHVWD�H[WUDtGRV�RV�DXWRYDORUHV�H�DXWRYHWRUHV��
2� P �� SULPHLUR� DXWRYDORU� H� DXWRYHWRU� FRUUHVSRQGHQWH� IRUDP� XVDGRV� SDUD�
FRPSRU�DV�PDWUL]HV � � �ÖÖ Ö�� ��� 4 �� �� H 3 �� ��/ u u u �

� ��� � �� �� Q � �
���������� ��������� ���������Ö Ö Ö6 ���������� ��������� ������������������ ��������� ���������� � ª º« »< �< <  « »« »¬ ¼

�Ö ���������/  �
���������Ö4 ������������������
ª º« » « »« »¬ ¼

�� �� � �
���������ÖÖ Ö3 4 ������������������
ª º« » /  « »« »¬ ¼

)LQDOPHQWH�D�SULPHLUD�DSUR[LPDomR� �Ö/ p�IHLWD�SRU�
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LY� )RL�FDOFXODGR�R�VHJXQGR�YDORU� �Ö< SRU�

� �W� Q � �
��������� � �Ö Ö Ö'LDJ 6 / / � ��������� �� � ���������
ª º« »<  �  « »« »¬ ¼

2V�SURFHGLPHQWRV���H�� IRUDP� UHSHWLGRV����YH]HV�DWp�TXH�DV� WURFDV�QD�
PDWUL]��YHWRU�� Ö/ IRVVH�GD�RUGHP�GH��H���RX�PHQRV��2�UHVXOWDGR�ILQDO�IRL�

�� ��� �� ��
���������Ö Ö Ö/ 3 ������������������
ª º« » <  « »« »¬ ¼ H�

� �W�� Q �� ��
��������� � �Ö Ö Ö'LDJ 6 / / � ��������� �� � ���������
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$�PDWUL]�GH�UHVtGXRV��5��IRL�
� ������(�� ������(��5 ������(�� � �����(��������(�� �����(�� �

ª º« » « »« »¬ ¼
(�D�VRPD�GH�TXDGUDGRV�GRV�UHVtGXRV�IRL�
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645HVtGXRV ������(���
$V�FDUJDV�IDWRULDLV�REWLGDV�GDV�YDULiYHLV�SDGURQL]DGDV�VmR�

�� �=

� � ������� ��������� ����������Ö Ö/ ' / � � ��������� �������������� ��������� ����������� � ������
�
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(�DV�YDULkQFLDV�HVSHFtILFDV�VmR�

�� � �� �=
��������� � �Ö Ö' ' � ��������� �� � ���������� � ª º« »<  <  « »« »¬ ¼

([HPSOR������$�PDWUL]�GH� FRUUHODomR�HQWUH����HVFRUHV�GDV� UHVSHFWLYDV����SURYDV�GR�
GHFODWR��PHGLGDV�HP�Q ����DWOHWDV��HVWi�DSUHVHQWDGD�D�VHJXLU��2EWHU�RV�P �� IDWRUHV�
SHOR�PpWRGR�GD�Pi[LPD�YHURVVLPLOKDQoD��$V�GH]�YDULiYHLV�PHQVXUDGDV�VmR�� L��FRUULGD�
GH� ���� P� UDVRV�� LL�� VDOWR� HP� GLVWkQFLD�� LLL�� ODQoDPHQWR� GH� SHVR�� LY�� VDOWR� HP� DOWXUD��
Y� FRUULGD�GRV����P�OLYUHV��YL������P�FRP�EDUUHLUDV��YLL��DUUHPHVVR�GH�GLVFR��YLLL��VDOWR�
FRP�YDUD��L[��DUUHPHVVR�GH�GDUGRV��H�[��FRUULGD�GH������P� $�PDWUL]�GH�FRUUHODomR�GRV�
HVFRUHV�GRV�����FRPSHWLo}HV�
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$� VROXomR� GH� P �� IDWRUHV� REWLGD� SRU� -RKQVRQ� H� :LFKHUQ� ������� IRL�

UH�HVWLPDGD� SHOR� DOJRULWPR� DSUHVHQWDGR� QHVVH� WUDEDOKR� SDUD� REWHU� DV� HVWLPDWLYDV� GH�
Pi[LPD�YHURVVLPLOKDQoD��$SyV�����PLO�LWHUDo}HV�R�DOJRULWPR�FRQYHUJLX�

(VWLPDWLYDV�GH�Pi[LPD�YHURVVLPLOKDQoD
&DUJDV�IDWRULDLV�HVWLPDGDV 9DULkQFLDV�HVSHFtILFDV

9DULiYHLV )� )� )� )� �L LÖÖ � K\  �&RUULGD����P ������� ������ ������ ������� ��������6DOWR�HP�GLVWkQFLD ������ ������ ������ ������ ��������/DQoDPHQWR�GH�SHVR ������� ������ ������� ������� ��������6DOWR�HP�DOWXUD ������ ������ ������ ������ ��������FRUULGD����P ������ ������ ������ ������� �����������P�FRP�EDUUHLUD ������� ������ ������ ������ ��������$UUHPHVVR�GH�GLVFR ������� ������ ������ ������ ��������6DOWR�FRP�YDUD ������ ������ ������ ������ ��������$UUHPHVVR�GH�GDUGRV ������� ������ ������� ������ ������������P�UDVRV ������ ������ ������� ������� ��������3URSRUomR� FXPXODWLYD�GD�YDULkQFLD�H[SOLFDGD ���� ���� ���� ����
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$�IDWRUDomR�GH�6 HP�//¶�< QmR�p�~QLFD��FRQIRUPH�GLVFXVVmR�UHDOL]DGD�QD�
VHomR� ����� $� SyV�PXOWLSOLFDomR� GD� PDWUL]� GH� FDUJDV� IDWRULDLV� /� SRU� TXDOTXHU� PDWUL]�
RUWRJRQDO� FRQIRUPiYHO� �7�� FRQGX]� D� XPD� IDWRUDomR� LJXDOPHQWH� YiOLGD�� $� VROXomR�
QXPpULFD� GH� 5DR�0D[ZHOO� SDUD� DV� HTXDo}HV� GH� YHURVVLPLOKDQoD� UHPRYH� HVVD�
LQGHWHUPLQDomR� SRU� DGRWDU� D� UHVWULomR� GH� TXH� W �Ö Ö Ö/ /�< VHMD� XPD�PDWUL]� GLDJRQDO��1mR�
REVWDQWH�� DSyV� D REWHQomR� GD� VROXomR� GH� Pi[LPD� YHURVVLPLOKDQoD�� TXDOTXHU�
WUDQVIRUPDomR�RUWRJRQDO�SRGH�VHU� UHDOL]DGD��$� LGpLD�p�DSOLFDU� WDO� WUDQVIRUPDomR� UtJLGD�
GRV� HL[RV� FRRUGHQDGRV�� D� TXDO� FRQGX]� D� XP� SDGUmR� TXH� WRUQDP� DV� FDUJDV� IDWRULDLV�
PDLV� IDFLOPHQWH� LQWHUSUHWiYHLV�� (VVD� URWDomR� UtJLGD� GRV� HL[RV� FRRUGHQDGRV� GDV�
P�GLPHQV}HV�IDWRULDLV�p�FKDPDGD�GH�URWDomR�GDV�FDUJDV�IDWRULDLV�

&LWDGR�SRU�0RUULVRQ� �������7KXUVWRQH�VXJHUH�XP�FULWpULR�GH� UHVSRVWD�GH�
VLPSOHV� HVWUXWXUD� SDUD� D� UHDOL]DomR� GD� URWDomR� IDWRULDO�� (VWUXWXUDV� FRPR D� VXJHULGD�
UDUDPHQWH� H[LVWH� HP� GDGRV� UHDLV� H� QmR� VHUi� GHVFULWR� R� SURFHGLPHQWR� GH� 7KXUVWRQH��
2XWUD� WpFQLFD� GH� XVR� OLPLWDGR� p� D� REWHQomR� GH� URWDomR� JUDILFDPHQWH� GRV� IDWRUHV�
SORWDGRV� GRLV� D� GRLV�� $� URWDomR� DQDOtWLFD� p� R� SURFHGLPHQWR� PDLV� FRPXPHQWH�
HPSUHJDGR� 1D�URWDomR�RUWRJRQDO�UtJLGD�DV�SURSULHGDGHV�HVWDWtVWLFDV�GRV�IDWRUHV�ILFDP�
LQDOWHUDGDV�� HPERUD� D�PDWUL]� GH� FDUJDV� IDWRULDLV� QmR� VHMD� D�PHVPD�� 6XSRQGR� TXH� D�
PDWUL]� S[P� GH� FDUJDV� IDWRULDLV� VHMD� VXEPHWLGD� D� XPD� URWDomR� UtJLGD� SHOD� PDWUL]�
RUWRJRQDO�7��P[P��SRU�PHLR�GD�VHJXLQWH�RSHUDomR�� / /7 ��$�RUWRJRQDOLGDGH�GH�7��LVWR�
p��77¶ 7¶7 ,��ID]�FRP�TXH�DV�FRPXQDOLGDGH�ILTXHP�LQDOWHUDGDV�
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3DUD� TXH� D� VHJXQGD� GHULYDGD� VHMD� QHJDWLYD� p� QHFHVViULR� TXH� �I VHMD�
FRORFDGR� QR� TXDGUDQWH� FRUUHWR�� $� HVFROKD� p� GHVLJQDGD� SHORV� VLQDLV� GR� QXPHUDGRU� H�
GHQRPLQDGRU�GH� ������� $�7DEHOD�����HVSHFLILFD�R�TXDGUDQWH�GH��I HP�IXQomR�GHVWHV�
VLQDLV�

$�VROXomR�LWHUDWLYD�SDUD�D�URWDomR�p�UHDOL]DGD�GH�DFRUGR�FRP�RV�VHJXLQWHV�
SURFHGLPHQWRV�� D� URWDomR� GR� SULPHLUR� H� VHJXQGR� IDWRU� p� UHDOL]DGD� FRPR� kQJXOR� I
GHWHUPLQDGR�FRQIRUPH�GHVFULomR�DQWHULRU��R�QRYR�SULPHLUR�IDWRU�p�URWDGR�FRP�R�WHUFHLUR�
IDWRU� RULJLQDO�� H� DVVLP� SRU� GLDQWH�� DWp� TXH� P�P������ SDUHV� GH� URWDo}HV� WHQKDP� VLGR�
H[HFXWDGDV��(VVD�VHT�rQFLD�GH�URWDo}HV�p�UHSHWLGD�DWp�TXH�³WRGRV´�RV kQJXORV�VHMDP�
PHQRUHV�TXH�XP�FULWpULR�GH�FRQYHUJrQFLD�HVSHFLILFDGR�H��GHQWUR�GH�XP�FLFOR�
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3HOD�SURSULHGDGH�GD� LQYDULkQFLD�GDV�FDUJDV�H�GDV�YDULkQFLDV�HVSHFtILFDV�
HVWLPDGDV� VHJXH�VH� TXH� R� YDORU� GR� WHVWH� VHULD� R� PHVPR� GD� VROXomR� GH� IDWRUHV� GD�
PDWUL]�GH�FRUUHODomR�5��3DUD�D�DSOLFDomR�GR�WHVWH�GD�IDOWD�GH�DMXVWH�p�QHFHVViULR�TXH�RV�
JUDXV�GH� OLEHUGDGH�VHMDP�SRVLWLYRV�� ,VVR�VLJQLILFD�TXH�R�Q~PHUR�GH� IDWRUHV�FRPXQV�P�
QmR�SRGH�H[FHGHU�R�PDLRU�LQWHLUR�TXH�VDWLVID]�D�HTXDomR�
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WÖ Ö Ö// �< H� Q6 �� 6H� P� IRU� SHTXHQR� HP� UHODomR� D� S�� JHUDOPHQWH� +� p� UHMHLWDGD��
FRQGX]LQGR� D� XP�PRGHOR� FRP�XP�PDLRU� Q~PHUR� GH� IDWRUHV� FRPXQV��3RU� RXWUR� ODGR��
TXDQGR�P�IRU�JUDQGH�HP�UHODomR�D�KLSyWHVH�WHQGH�D�VHU�QmR�UHMHLWDGD��SULQFLSDOPHQWH�
SDUD�JUDQGHV�YDORUHV�GH�Q�� ,VVR�DFRQWHFH�GHYLGR�DR�IDWR�GH� WÖ Ö Ö// �< DSUR[LPDU�GH�6Q��GH�WDO�VRUWH�TXH�R�DFUpVFLPR�GH�QRYRV�IDWRUHV�QmR�WUDJD�QRYDV�PHOKRUDV�DR�PRGHOR��$�
GLPLQXLomR�GH�P�SRGH��DLQGD��SHODV�PHVPDV�UD]}HV�OHYDU�D�QmR�UHMHLomR�GH�+���$OJXP�WLSR�GH�ERP�VHQGR�GHYH�VHU�DSOLFDGR�QD�HVFROKD�GH�P�
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���
����������((VVFRFRUUHHV�V�IIDDWWRRUULLDDLLVV

2V� IDWRUHV� VmR� YDULiYHLV� QmR� REVHUYiYHLV�� PXLWR� HPERUD� VHXV� YDORUHV�
SRVVDP�VHU�HVWLPDGRV��2V�YDORUHV�HVWLPDGRV�GRV�IDWRUHV�VmR�GHQRPLQDGRV�GH�HVFRUHV��
'RLV� PpWRGRV� GH� HVWLPDomR� VmR� SURSRVWRV�� $PERV� WUDWDP� DV� FDUJDV� IDWRULDLV� H� DV�
YDULkQFLDV� HVSHFtILFDV� HVWLPDGDV� FRPR� VH� IRVVHP� RV� YHUGDGHLURV� YDORUHV�
GHVFRQKHFLGRV��6H�RFRUUHU�URWDomR��RV�HVFRUHV�VmR�REWLGRV�D�SDUWLU�GDV�FDUJDV�IDWRULDLV�
TXH� VRIUHUDP� URWDomR� H� QmR� D� SDUWLU� GDV� RULJLQDLV�� 1mR� REVWDQWH�� DV� IyUPXODV� QmR�
GLVWLQJXLUmR�HQWUH�DV�VLWXDo}HV�HP�TXH�RFRUUHX�URWDomR�GDTXHODV�HP�QmR�RFRUUHX��XPD�
YH]�TXH�HVWDV�IyUPXODV�QmR�VmR�DOWHUDGDV�SHODV�URWDo}HV�
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SURGX]HP�RV�HVFRUHV�IDWRULDLV��'DGRV�DV�REVHUYDo}HV� M;� H�WRPDQGR�VH�RV�HVWLPDGRUHV�
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� � � ��W WM MÖ Ö Ö Ö Ö) / // ; ; M �� �� ���� Q� �< �  � � � ������
2�XVR�GD�LGHQWLGDGH�GH�PDWUL]HV�

� � � �� �W W W � W �Ö Ö Ö Ö Ö Ö Ö Ö Ö/ // / / /� �� ��<  , � < < ������
SRGH�VLPSOLILFDU�R�FiOFXOR�GRV�HVFRUHV�GRV�IDWRUHV��RV�TXDLV�VmR�GDGRV�SRU�

� � � ��W � W �M MÖ Ö Ö Ö Ö Ö) / / / ; ; M �� �� ���� Q�� � , � < < �  � � � ������
$� FRPSDUDomR� GRV� HVFRUHV� IDWRULDLV� REWLGRV� SRU� UHJUHVVmR� �/6�� H� SRU�

PtQLPRV�TXDGUDGRV�SRQGHUDGRV� �:/6��SRGH�VHU� UHDOL]DGD�VXEWUDLQGR�RV�HVWLPDGRUHV�
������ H �������� $VVLP�� VLPEROL]DQGR� RV� HVWLPDGRUHV� GH� UHJUHVVmR� SRU� /6MÖ)� H� R� GH
PtQLPRV�TXDGUDGRV�SRQGHUDGRV�SRU� :/6MÖ)� ��WHP�VH�



���

� � � � � � � �
� � � � � �

� �/6 :/6 W � W � W � W �M M M M
� �W � W � W � M

Ö Ö Ö Ö Ö Ö Ö Ö Ö Ö Ö Ö) ) / / / ; ; / / / ; ;
Ö Ö Ö Ö Ö Ö Ö Ö/ / / / / ; ;

� �� � � �

� �� � �

�  < < � � , � < < �  
ª º < � , � < < �« »¬ ¼

� � � � � �
� �

3HODV�HVWLPDWLYDV�GH�Pi[LPD�YHURVVLPLOKDQoD�YHULILFD�VH�TXH� � � �W �Ö Ö Ö/ / ��< p�
XPD� PDWUL]� GLDJRQDO�� VH� R� VHX� YDORU� IRU� SUy[LPR� GH� ]HUR� D� GLIHUHQoD� DQWHULRU� VHUi�
SUy[LPD�GH� ]HUR�� RX� VHMD�� RV� HVWLPDGRUHV�DQWHULRUHV� IRUQHFHUmR�DSUR[LPDGDPHQWH�RV�
PHVPRV�HVFRUHV�
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DGHTXDGR�XWLOL]DQGR�R�WHVWH�GH�TXL�TXDGUDGR�SDUD�IDOWD�GH�DMXVWH�GR�PRGHOR�
�������3DUD�R�H[HPSOR�����WHVWDU�D�DGHUrQFLD�GR�PRGHOR�FRP�P ��IDWRUHV�
������� 2EWHU� HVWLPDWLYDV� GH� Pi[LPD� YHURVVLPLOKDQoD� SDUD� P �� H� P �� GRV� GDGRV�

DSUHVHQWDGRV� QR� H[HPSOR� ������ H� FDOFXODU� RV� HVFRUHV� SHORV� GRLV� PpWRGRV�
DSUHVHQWDGRV�� 3DUD� R� FDVR� GH�P �� IDWRUHV� SORWDU� RV� HVFRUHV� GRV� GRLV� IDWRUHV�
REWLGRV�
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DQDO\VLV��3V\FKRPHWULND��Y�����SS�������������
)(5*8621��*�$��7KH�FRQFHSW�RI�SDUVLPRQ\� LQ�IDFWRU�DQDO\VLV��3V\FKRPHWULND��Y�����

SS���������������
-2+1621�� 5�$��� :,&+(51�� '�:�� $SSOLHG� PXOWLYDULDWH� VWDWLVWLFDO� DQDO\VLV� �WK�

HGLWLRQ��3UHQWLFH�+DOO��1HZ�-HUVH\�����������S�
.$,6(5�� +�)�� 7KH� YDULPD[� FULWHULRQ� IRU� DQDO\WLF� URWDWLRQ� LQ� IDFWRU� DQDO\VLV��

3V\FKRPHWULND��Y�����SS���������������
.$,6(5�� +�)�� &RPSXWHU� SURJUDP� IRU� YDULPD[� URWDWLRQ� LQ� IDFWRU� DQDO\VLV�� -RXUQDO� RI�

(GXFDWLRQDO�DQG�3V\FKRORJLFDO�0HDVXUHPHQW��Y�����SS���������������
/$:/(<�� '�1�� 7KH� HVWLPDWLRQ� RI� IDFWRU� ORDGLQJV� E\� WKH� PHWKRG� RI� WKH� PD[LPXP�

OLNHOLKRRG�� 3URFHHGLQJV� RI� WKH� 5R\DO� 6RFLHW\� RI� (GLQEXUJK�� 6HULHV� $�� Y�����
SS�������������

/$:/(<��'�1��)XUWKHU�HVWLPDWLRQ�LQ�IDFWRU�DQOD\VLV��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�
RI�(GLQEXUJK��6HULHV�$��Y�����SS���������������

/$:/(<�� '�1�� 7KH� DSSOLFDWLRQ� RI� WKH�PD[LPXP� OLNHOLKRRG�PHWKRG� WR� IDFWRU� DQDO\VLV��
%ULWLVK�-RXUQDO�RI�3V\FKRORJ\��Y�����SS���������������

0255,621�� '�)��0XOWLYDULDWH� VWDWLVWLFDO� PHWKRGV� 1HZ� <RUN��0F*UDZ�+LOO�� �G� HG���
����� ���S�
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1(+$86�� -��� :5,*/(<�� &�� 7KH� TXDUWLPD[� PHWKRG�� DQ� DQDO\WLFDO� DSSURDFK� WR�

RUWKRJRQDO�VLPSOH�VWUXFWXUH��%ULWLVK�-RXUQDO�RI�3V\FKRORJ\��Y����SS�������������


